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LETTER   TO  THE   SECRETARY. 


Office  of  the  United  States  Geological 

Survey  of  the  Territories, 

Washington,  D.  C,  June  1,  1876. 

Sir:  1  have  the  honor  to  present,  for  your  approval  and  for  publication, 
the  accompanying  memoir  on  the  "Invertebrate  Cretaceous  and  Tertiary 
Fossils  of  the  Upper  Missouri  Country"'  by  F.  B.  Meek,  and  to  commend  it 
to  the  attention  of  the  Department  as  one  of  the  most  important  contribu- 
tions ever  made  to  the  science  of  palaeontology  in  any  portion  of  the  world. 

To  the  geologist  who  may  hereafter  study  the  various  groups  of  sedi- 
mentary strata  over  our  widely-extended  western  domain,  this  volume  will 
prove  indispensable.  The  different  divisions  or  groups  of  the  Cretaceous 
and  Tertiary  ages,  especially  of  the  former,  were  originally  established  by 
the  invertebrate  remains  herein  described,  and  it  therefore  forms  the  basis 
of  our  knowledge  of  two  of  the  most  important  formations  in  the  West.  As 
one  of  the  series  of  volumes,  in  which  are  included  •  those  of  Leidy,  Cope, 
and  Lcsquereux,  it  forms  a  most  valuable  contribution  toward  the  solution 
of  one  of  the  difficult  problems  in  western  geology,  the  relations  of  the 
Lignitic  group  to  the  well-defined  Cretaceous  immediately  beneath  it.  The 
enormous  labor  which  the  author  has  expended  on  the  discussion  of  the 
genera  and  species,  together  with  the  synonymy,  will  be  apparent  to  the 
palaeontologist  at  a  glance. 

The  accumulation  of  the  materials  which  compose  this  volume  was 
commenced  in  the  spring  of  1854,  and  the  greater  number  of  the  new  species 
of  fossils  were  discovered  by  the  writer  of  this  letter  during  that  and  the 
succeeding  year.  From  1856  to  1858,  he  was  attached  to  the  Exploring 
Expedition  to  the  Northwest,  as  geologist,  under  the  command  of  General 
G.    K.  Warren,  United    States    Engineers;   and    in   1859   and   1860   he   was 
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connected  in  a  similar  capacity  with  Col.  W.  F.  Raynolds,  United  States 
Engineers,  director  of  an  expedition  to  tlie  Lower  Yellowstone,  and  during 
this  time  much  additional  material  of  value  was  obtained.  The  cordial  thanks 
of  the  writer  are  due  to  these  gentlemen  for  their  most  important  aid  and 
encouragement. 

This  memoir  will  soon  be  followed  by  the  "  Flora  of  the  Lignitic 
Group"  by  Leo  Lesquereux,  containing  sixty-five  beautifully-engraved  quarto 
plates. 

Very  respectfully,  your  obedient  servant, 

F.  V.  HAYDEX, 

United  States  Geologist. 
Hon.  Z.  Chandler, 

Secretary  of  the  Interior. 
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LETTER  TO  THE  GEOLOG1ST-1N-CHARGE. 


Smithsonian  Institution, 

Washington  City,  D.  C. 

Sir:  The  following  is  my  final  report  on  the  Cretaceous  and  Tertiary 
fossils  of  the  Upper  Missouri  country.  It  has  been  entirely  rewritten  since 
the  original  publication  of  the  brief  preliminary  descriptions  of  the  species 
in  the  Proceedings  of  the  Academy  of  Natural  Sciences  at  Philadelphia;  and 
full  description  of  the  genera  and  subgenera,  with  their  synonymy  and 
references,  and  remarks  on  their  geological  and  geographical  ranges,  have 
been  added. 

In  this  place,  I  desire  to  acknowledge  my  renewed  obligations  to  Pro- 
fessor Henry  for  many  favors  and  facilities  at  the  Smithsonian  Institution 
during  the  preparation  of  this  report.  For  the  use  of  rare  and  important 
works,  not  accessible  at  Washington,  I  am  indebted  to  the  kindness  of  Prof. 
James  D.  Dana  and  Prof.  0.  C.  Marsh,  of  New  Haven;  also  to  the  lamented 
Prof.  Louis  Agassiz,  and,  since  his  death,  to  his  son,  Prof.  Alexander  Agassiz, 
of  Cambridge,  for  similar  favors. 

Without  thereby  intending  to  make  any  of  the  following  gentlemen 
responsible  for  conclusions  finally  adopted,  I  wish  to  express  my  thanks  to 
such  naturalists  and  palaeontologists  as  have  from  time  to  time  given  sug- 
gestions in  regard  to  some  doubtful  points  respecting  the  affinities  of  some  of 
the  fossils  here  described.  In  this  connection  should  be  mentioned  the  names 
of  the  late  Dr.  William  Stimpson,  Prof.  Theo.  Gill,  and  Wm.  H.  Dall,  of  Wash- 
ington ;  Messrs.  George  W".  Tryon,  T.  A.  Conrad,  and  Wm.  M.  Gabb,  of 
Philadelphia  ;  Mr.  W.  G.  Binney,  of  Burlington  ;  Prof.  Alpheus  Hyatt,  of  Bos- 
ton ;   and  Mr.  Thomas  Bland,  of  New  York. 

I  am  likewise  under  especial  obligations  to  Dr.  A.  C.  Peale,  of  your 
survey,  for  preparing  a  full  index,  table  of  contents,  list  of  illustrations,  etc., 
for  this  report. 

F.  B.  MEEK,  . 

Paleontologist. 

Dr.  F.  V.  Hayoen, 


'£>' 


U.  S.  Geologist. 
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The  fossils  described  and  illustrated  in  this  report  are  from  the  Cre- 
taceous and  Tertiary  rocks  of  the  Upper  Missouri  country,  lying  between 
the  British  possessions  on  the  north,  the  north  branch  of  Platte  River  on  the 
south,  the  Missouri  on  the  east,  and  the  Rocky  Mountains  on  the  west.  The 
original  type-specimens  were  nearly  all  collected  by  Dr.  Haydeu  during  a 
two  years'  residence  in  this  country  on  his  own  account,  and  subsequently 
while  acting  as  geologist  of  Government  exploring  expeditions  under  the 
command  of  Lieut,  (now  Major)  Gr.  K.  Warren  ;  and  later  in  charge  of 
Capt.  William  F.  Raynolds,  both  of  the  United  States  Topographical  En- 
gineers.* 

Preliminary  notices  of  nearly  all  of  the  new  species  were,  from  time  to 
time,  published  by  the  writer,  in  connection  with  Dr.  Hayden,  in  the  Pro- 
ceedings of  the  Academy  of  Natural  Sciences  at  Philadelphia,  chiefly 
between  the  years  1856  and  1862,  along  with  remarks  on  the  general 
geology  of  this  region,  including  nearly  all  that  is  up  to  this  time  known  on 
that  subject. 

Originally,  it  was  intended  that  full  descriptions  of  both  the  species  and 
the  genera  of  most  of  these  fossils  would  he  published  with  illustrations  in 
Lieutenant  Warren's  final  report  on  his  explorations;  but  as  no  appropriation 
was  made  l»y  Congress  for  the  publication  of  such  report  including  geological 
and  palseontological  results,  it  was  arranged  that  this  palaeontology  should  be 
published  by  the  Smithsonian  Institution.  Consequently,  in  accordance  with 
this  plan,  descriptions  of  all  of  these  collections  from  older  formations  than 
the  Cretaceous  were,  in  1865,  published  by  the  Smithsonian  Institution  in 
the  form  of  a  quarto  memoir  of  one  hundred  and  twenty-eight  pages,  illus- 
trated by  five  lithographed  plates. 

*  A  few  of  the  specimens  were  collected  by  Lieut.  John  JIullan,  of  the  Topographical  Engineers, 
LicuteDaut  Balch,  of  the  United  States  Ordnance,  and  others  by  several  civilians;  all  of  whom  are 
duly  credited  in  connectiou  with  the  descriptions. 
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For  a  number  of  years  after  the  issue  of  this  memoir,  the  writer  was 
so  constantly  pressed  with  pakeontological  investigations  in  connection  with 
State  geological  surveys  and  General  Government  explorations  of  the 
Western  Territories,  that  no  time  was  left  for  the  rather  heavy  task  of  writing 
out  more  extended  descriptions  of  the  species  and  genera  of  the  much  larger 
remaining  collections  of  Upper  Missouri  fossils  from  the  later  formations. 

The  necessity,  however,  for  the  issue  of  this  work  became  more  and 
more  manifest  as  the  several  government  explorations,  both  of  our  own 
Western  Territories  and  those  of  the  Canadian  Dominion  in  the  adjacent 
portions  of  British  America,  were  progressing.  The  engraving  of  the 
plates,  however,  being  necessarily  a  work  of  time,  it  was  urged  by  those 
most  interested  that  it  ought  to  be  commenced  without  waiting  for  the 
entire  completion  of  the  text.  About  this  time,  it  was  also  ascertained  that 
the  whole  could  be  published  at  Government  expense,  under  the  direction  of 
the  Interior  Department,  in  connection  with  Dr.  Hay  den's  United  States 
Geological  Survey  of  the  Territories.  Consequently,  in  accordance  with  a 
long-established  rule  of  the  Smithsonian  Institution  not  to  publish  any  work 
that  could  be  as  well  brought  out  by  any  other  agency,  Professor  Henry 
assented  to  this  arrangement,  but  expressed  an  entire  willingness  to  publish 
it,  should  anything  occur  to  prevent  the  proposed  plan  from  being  carried 
out. 

This  method  of  publishing  the  work  in  connection  with  Dr.  Hayden's 
survey  was  considered  all  the  more  appropriate,  because  the  fossils  described 
and  illustrated  in  it  were,  with  few  exceptions,  collected  by  his  own  hands, 
and  the  survey  under  his  direction  is  chiefly  a  geological  work. 

In  conformity  with  this  arrangement,  the  contract  for  lithographing  and 
printing  the  plates  was  let  out  in  1872.  As  the  lithography  was  slowly  pro- 
gressing, however,  the  author  was  still  hard-pressed  with  work  on  Dr. 
Hayden's  later  collections,  and  those  of  other  surveys,  until,  in  May,  1873, 
he  was  suddenly  prostrated  by  a  dangerous  attack  of  sickness,  which  ren- 
dered an  entire  suspension  of  work  necessary  during  the  following  summer 
and  autumn;  and  on  the  approach  of  cold  weather  the  state  of  his  health 
was  still  such  that  a  sojourn  in  Florida  through  the  winter  and  early  spring 
months  was  considered  necessary .*     Many  of  the  Upper  Missouri  type-speci- 

*  Never  having  been  provided  with  an  assistaut,  the  author's  labors  have  always  necessarily  been 
entirely  suspended  whenever  his  own  health  failed. 


INTRODUCTORY  REMARKS.  XXI 

mens,  however,  were  taken  along,  and  such  progress  as  a  feeble  slate  of  health 
would  permit,  was  made  in  writing  out  portions  of  the  text. 

Being  compelled  by  the  continued  infirm  condition  of  his  health  to  pass 
the  succeeding  winters  in  Florida,  and  the  sultry  summer  months  out  of  the 
city,  the  author  has  necessarily  had  to  complete  the  work  away  from  many 
desired  facilities.  The  difficulties,  therefore,  under  which  he  has  labored 
during  the  preparation  of  this  report  and  its  passage  through  the  press,  will, 
it  is  hoped,  be  a  sufficient  apology  for  its  long  delay,  as  well  as  for  such 
imperfections  as  may  catch  the  eye  of  the  critical  reader. 

In  regard  to  the  progress  of  geological  discoveries,  and  the  nature  and 
extent  of  the  geological  formations,  in  the  remote  country  from  which  the 
collections  here  described  were  obtained,  some  preliminary  remarks  seem 
to  be  necessary  here.  These  remarks  will  commence  with  the  extensive 
marine  series  of  undoubted  Cretaceous  age;  after  which  the  later  Lignite 
formations  of  brackish-  and  fresh-water  origin  will  be  considered ;  and, 
finally,  the  still  more  modern  Tertiary  beds,  mainly  of  fresh  water  origin, 
will  be  noticed. 

CRKTACEOUS    FORMATION. 

Commencing  with  the  earliest  explorers  of  the  Upper  Missouri,  the 
first  intimations  of  the  existence  of  Cretaceous  deposits  there,  seem  to  have 
beeu  derived  from  specimens  obtained  by  Lewis  and  Clarke  during  their' 
expedition  to  the  sources  of  the  Missouri,  and  across  to  the  Columbia,  in 
1804,  1805,  and  1806.  Subsecpiently,  Nuttall,  and  later,  Colonel  Long, 
brought  from  this  country  a  few  Cretaceous  fossils;  and  in  1832,  the  Prince 
of  Neuwied  discovered  the  remains  of  Mosasaurus  Missouriensis,  and  other 
Cretaceous  types,  at  the  Great  Bend,  below  Fort  Pierre.  None  of  these 
explorers,  however,  seem  to  have  given  attention  to  the  structure  and 
geographical  extent  of  these  Cretaceous  rocks,  or  to  the  order  of  succession 
of  their  subdivisions. 

In  1839,  the  geographer  Nicollet  ascended  the  Missouri  to  Fort  Pierre, 
collecting  on  his  way  up,  at  the  Great  Bend  and  other  localities,  a  number 
of  Cretaceous  Molluscan  remains.*  Although  passing  rather  rapidly  through 
the  country,  he  formed  a  tolerably  correct  idea  of  the  subdivisions  of  the 
Cretaceous  rocks  seen   by  him  below  Fort  Pierre.     He  seems,  however,  not 

"These  collections  were  figured  and  described  by  Dr.  Morton  iu  the  Journal  of  tbe  Acad.  Nat.  Sci. 
Philad.,  VIII,  -207,  1839. 
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to  have  noticed,  as  a  separate  subdivision,  the  Fort  Benton  group,  and 
apparently  subdivided  the  Niobrara  beds  into  two  formations;  while  the 
Dakota  group  he  passed  unnoticed,  probably  supposing  it  to  be  Carboniferous, 
and  the  Fox  Hills  group  be  apparently  did  not  see. 

In  1849,  Dr.  John  Evans,  one  of  Dr.  Owen's  assistants  in  the  United 
States  Geological  Survey  of  portions  of  the  Northwestern  States  and  Terri- 
tories; ascended  the  Missouri  to  Fort  Pierre,  and  thence  crossed  the  country 
to  the  Bad  Lands,  on  White  River,  Nebraska,  during  which  journey  he  not 
only  collected  many  interesting  vertebrate  remains  from  the  White  River 
Tertiary  beds,  but  also  brought  a  number  of  Cretaceous  invertebrate  fossils 
from  beneath  the  Tertiary  rocks  on  Sage  Creek  and  other  localities.  These 
Cretaceous  fossils  were  figured  and  described  by  Dr.  Owen  in  his  final 
report  in  1852.* 

In  1853,  the  writer,  assisted  by  Dr.  Hay  den.  was  sent  by  Professor 
Hall  on  an  expedition  to  the  Bad  Lands,  Nebraska,  mainly  for  the  purpose 
of  procuring  a  collection  of  the  Tertiary  vertebrate  remains  so  abundant 
there.  This  expedition  brought  a  valuable  collection  of  these  Tertiary 
fossils;  as  well  as  many  Cretaceous  forms,  from  the  upper  beds  of  that  series 
at  Sage  Creek,  beneath  the  Tertiary:  also,  from  a  lower  position  at  the  Great 
Bend,  and  from  some  of  the  still  older  beds  farther  down  the  Missouri. 
While  descending  the  Missouri  from  Fort  Pierre  to  Bellevue,  a  trading-post, 
not  far  above  the  present  site  of  Omaha,  especial  attention  was  given  to  the 
lithological  characters,  order  of  succession,  characteristic  fossils,  etc.,  of  the 
subdivision  of  the  Cretaceous  series,  and  full  notes  taken  in  relation  to 
the  same.  The  new  Cretaceous  fossils  brought  back  by  this  expedition  were 
published,  with  figures  by  Professor  Hall  and  the  writer,  in  the  Memoirs 
of  the  American  Academy  of  Arts  and  Sciences,  at  Boston,  vol.  v,  in  1856. 
The  following  section  of  the  Cretaceous  rocks,  made  out  from  the  notes 
of  the  writer,  was  also  given  in  this  paper,  on  page  405  of  the  same  volume; 
the  thickness  of  the  various  beds  being  merely  given  from  estimates  made 
of  the  exposures -seen  along  the  Missouri,  and  back  along  the  line  of  travel 
from  Fort  Pierre  to  the  Bad  Lands: 

*  Report  of  the  Geological  Survey  of  Wisconsin,  Iowa,  and  Minnesota,  and  incidentally  of  a 
portion  of  Nebraska  Territory,  njado  under  instructions  from  the  United  States  Treasury  Department;  by 
David  Dale  Owen.     Philad.,  1852. 
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Section  of  th<  members  of  the  Cretaceous  formation  on  tlie  Missouri,  and  thence  westward 

to  the  Man  raises  Terres. 
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Clays,   sandstones,   etc.,   etc.,  containing  remains  of   Mammalia.    The 
entire  thickness  of  this  formation  in  the  Bad  Lands  is  from. 25  to  250  feet. 

Arenaceous  clays  passing  into  argillo-calcareous  sandstones 80  feet. 

Plastic  clays  with  calcareous  concretions,  containing  numerous  fossils..  250  feet. 

This  is  the  principal  fossiliferous  bed  of  the  Cretaceous  formation  on  the 
Upper  Missouri. 

Calcareous  marl  containing  Oslrea  congesta,  scales  of  fishes,  etc 100  to  150  feet. 

Clay  containing  a  few  fossils 80  feet. 

Sandstone  and  clay 90  feet. 

Buff-colored  magnesian  limestone  of  Carboniferous  period. 


B 
O 
H 
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This  was  the  first-published  section,  so  far  as  the  writer  is  informed,  show- 
ing all  of  the  various  members  and  their  order  of  succession,  of  the  marine 
undoubted  Cretaceous  series  of  the  Upper  Missouri,  occupying  the  space 
between  the  well-marked  Tertiary  above  and  the  Carboniferous  below. 
As  may  be  seen,  it  embraces  the  five  groups  recognized  in  all  of  the  subse- 
quently-published sections.  Consequently,  it  may  be  regarded  as  the  founda- 
tion, or  frame-work,  so  to  speak,  of  the  latter,  though  the  estimated  thick- 
nesses of  the  beds  are  now  known  to  be  below  the  maximum  as  developed  at 
many  localities.  The  great  Brackish-  and  Fresh-water  Lignite  series,  hold- 
ing a  position  between  the  Tertiary  beds  of  the  Bad  Lands  and  division 
No.  5  of  this  section,  was  not  represented  in  it,  because  that  formation 
nowhere  occurs  along  the  line  traversed  by  us  in  1853  between  Fort  Pierre 
and  the  Bad  Lands,  though  it  is  well  developed  farther  north. 

In  the  somewhat  numerous  papers  subsequently  published  in  the  joint 
names  of  Meek  and  Hayden,  on  the  rocks  and  fossils  of  the  Upper  Missouri, 
this  section  was  from  time  to  time  amplified  by  the  addition  of  details,  until 
finally,  in  our  paper  of  December,  1861  (Proceed.  Acad.  Nat.  Sci.  Philad.), 
it  assumed  the  following  complete  form,  with  local  geographical  names  for 
the  first  time  applied  to  the  subdivisions  : 
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General  seel  ion  <>/  the  Cretaceous  rocks  of  Nebraska.* 


DIVISIONS  AND  -SUBDIVISIONS. 

LOCALITIES. 

1  a 

1    3 

w  5 

1 

Gray,  ferruginous,  aud  yellowish   sandstone  and 

arenaceous  clays,  containing  Belemnitella  bullosa, 

Fox  Hills,  near  Moreau 

P 

o 

Nautilus  Dekayi,  Placcnticcras  jilaccnta,  P.  lenticu- 

River  ;     near     Long 

o 

o 
>J5 

laris,    Scapliites     Conradi,   S.   Nieolleti,  •Baculites 

Lake,     above     Fort 

G5 

CO 

a 

o 

grandis,  Pyropsis  Bairdi,  Piestocliilus  Culbertsoni, 

Pierre ;      along    the 

^ 

Hi 

-3 
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Pyrifusus  Netoierryi,  Ancliura  Americana,  Pseudo- 

base  of  the  Big  Horn 

o 

o 

a 

w 

O 
fa 
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s 
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bnc<innm    Nebrascense,   Mactra    Warrenana,   Car- 
dinal subquairatum,  and  a  great  number  of  other 
inolluscau  fossils,  together  with  bones  of  Mosa- 
saurus  Missouricnsis,  etc. 

Mountains,    and    on 
North      aud      South 
Platte  Rivers. 

m 
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DO 
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Dark-gray  and  bluish   plastic   clays,  coutaining, 

CO 

near  the  upper  part,  Nautilus  Dekayi,  Placcnti- 
ceras placenta,  Baculites  ovatus,  B.conqn'cssus,  Sca- 
pliites   nodosits,     Dentalium    gracile,     Crassatella 
Evanai,  Cuculkea  Nebrascensis,  IuoceramuS  Sagen- 
sis,  I.  Ncbrascensis,  I.   Vanuxemi,  bones  of  Mosa- 

Sage  Creek,  Cheyenne 
River,  and  on  White 
River  above  the  Mau- 
vaises  Terres. 

a; 

eg 
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saurus  Missouricnsis,  etc. 

CO 

Fort  Pierre  aud  out  to 

-a 

Ph 

Bad  Lauds;  also  down 
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Middle  zone,  nearly  barren  of  fossils. 

the  Missouri  on  the 
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high  country  to  Great 
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Lower  fossiliferous    zone,   containing    Ammonites 

Bend. 

42 
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complexus,  Baculites  ovatus,  B.  compressus,  Hctcro- 

CD 
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ceras  Mortoni,  H.  tortum,  H.  umbilicatum,  E.  cochlc- 

Great     Bend     of     the 

*c3 

atum,  Ptyclweeras  Mortoni,  Odontobasis  vinculum, 

Missouri  below  Fort 

'3 

Anlsomyon   liorealis,    Amauropsis  paludiniformis, 

Pierre. 

a1 

Iunrcramus    sublarus,   I.  tenuilineatus,    bones  of 

Mosasaurus  Missouricnsis,  etc. 

Dark  bed  of  very  tine  uuctuous  clay,  containing 

much    carbonaceous    matter,    with    veins    and 
seams  of  gypsum,  masses  of  sulphnret  of  iron, 

Near  Bijou  Hill,  on  the 
Missouri. 

and  numerous  small  scales  of  fishes.    Local;  fill- 

ing depressions  in  the  bed  below. 

*  When  this  was  written,  all  of  the  Upper  Missouri  couutry  was  known  under  the  general  name 
Nebraska  Territory;  and  the  nomenclature  of  some  of  the  fossils  mentioned  has  been  here  changed. 
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General  section  of  the  Cretaeeovs  rocks  of  tfebrasJca — Continued. 


DIVISIONS  AND  SUBDIVISIONS. 

• 

LOCALITIES. 
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Lead-gray  calcareous  marl,  weathering  to  a  yel- 
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. 

lowish   or  whitish    chalky  appearance    above. 

O 
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C5 

Containing  large   scales   and   other  remains  of 

Bluffs   along   the  Mis- 

6 
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fishes,   and  many   specimens  of  Ostrca   congest  a 

souri  below  the  Great 
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SB 
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attached  to  fragments  of  Inoceramun  ;  also  sev- 

Bend, to  the  vicinity 

o 

o 

PS 
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eral  species  of   Texiularia.     Passing  down  into 

of  Big  Sioux  River; 

is 
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t4 

light,  yellowish,  and  whitish  limestone,  contain- 

also below  there  on 

G^ 

r^ 

o 
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ing  gnat  numbers  of  lnoccramus problematieus,  J. 

the  tops  of  the  hills. 
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pscudomi/tiloides,  I.  arieuloicles,  and  Ostrca  con- 

gesta,  fish-scales,  etc. 
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Extensively  developed 

Dark-gray  laminated  clays,  sometimes  alternating 

near  Fort  Benton  on 

o 

pi 

p 

near  the  upper  part  with  seams  and  layers  of 

the  Upper  Missouri  ; 

0 
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CN 
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soft   gray    and    light-colored   limestone.     Inoce- 

also along  the  latter. 
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to 
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ramus  problematicus,   I.   tenuicostatus,    I.   latusl, 

from  ten  miles  ahovo 
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I.  fragilis,    Ostrea    congesta,    Veniella    Mortoni, 

James  River  to  Big 

■8 

pq 
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Pholadomy    papyracea,    Ammonites    Mutlananus, 

Sioux     River;      and 
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Prionocyclus   IVooIgari,  Morlonieeras  ShosJionense, 

along     the     eastern 
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Scaphites  Warrenanus,S.  larva]formis,S.  ventricosus, 

slope;   of   the   Rocky 
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£1 
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S.  vcrmiformis,  Nautilus  elegants,  etc. 

Mountains,  as  well  as 

o 

at  the  Black  Hills. 
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Hills  hack  of  the  town 

of  Dakota ;  also  ex- 

c3 
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Yellowish,  reddish,  and  occasionally  white  sand- 

tensively   developed 
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Ph 
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stone,  with  at  places   alternations  of  various 

3 
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in    the    surrounding 
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d 

colored  clays  and  beds  and  seams  of  impure  lig- 

PS 
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country    in    Dakota 
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nite  ;  also  silicified  wood,  and  great  numbers  of 

33 
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County      below     the 

eS 

i_, 
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3 

leaves   of  the   higher   types   of  dicotyledonous 

mouth  of  Big  Sioux 

O 

o 
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t-, 
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trees,  with  casts  of  Pharellat  Dakotensis,  Tria- 

l 
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River;     and    thence 

' 

Q 

Pn 

marca  Siouxensis,   Cyrcna  arcnarea,  Margaritana 

Xebrascensis,  etc. 

extending  southward 
into        Northeastern 
Kansas  and  beyond. 

5 

Although  the  foregoing  section  has  heen  frequently  published  in  papers 
and  reports  issued  at  various  dates  since  its  first  appearance,  its  introduction 
here  seems  necessary,  in  order  that  the  student,  in  using  this  report,  may 
have  the  means  of  understanding  the  relative  positions  of  the  beds  from 
which  the  fossils  hereinafter  described  were  collected,  without  having  to 
refer  to  other  publications.  The  following  remarks  on  each  of  these  subdi- 
visions, commencing  with  the  oldest,  will  also  explain  more  fully  the  nature 
and  geographical  extension  of  each. 
u— IV 
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THE  SUBDIVISIONS  OF  THE  UPPER  MISSOURI  UNDOUBTED  CRETACEOUS  SERIES 
AND  THEIR  GEOGRAPHICAL  EXTENSION  WEST  OF  THE  MISSISSIPPI  INDI- 
VIDUALLY   CONSIDERED. 

Dakota    group. — Tins    subdivision,    at    its    typical    localities    on    the 
Missouri,  in    the    region    of  the    mouth,  of  Big    Sioux    River,  in    Eastern 
Nebraska  and  Northwestern  Iowa,  consists  mainly  of  yellowish  and   brown 
sandstones,  in   rather  thick   beds,  interstratified,    however,  at    places,  with 
yellowish  clays  and  some  impure  lignite.     Above  the  mouth  of  Big  Sioux 
River,  and  some  little  distance  up  that  stream,  it  is  seen  to  pass   under  the 
Fort  Benton   group,  owing  to  the   general   northwesterly  dip  of   the   whole 
series  here;   while,  below  the  mouth  of  Big  Sioux  River,  it  occurs,  at  a  few 
places,  resting  on  limestones  belonging  to  the  upper  part  of  the  true  Coal- 
Measures.     From  this  region  its  outcrops  are  seen  at  intervals,  extending  in 
a   southwestward   direction   through    Eastern    Nebraska    and    Kansas;    and 
Dr.  Newberry  has  traced  it,  by  its  characteristic  leaves,  from  the  Arkansas 
River,  through   the   Indian  Territory,  far   into   New  Mexico,  where   it  was 
found  by  him  overlaid  by  a  great   thickness  of  later  Cretaceous  deposits.* 
Dr.  Shumard  also  identified  with  it  a  leaf-bearing  bed  at  the  base  of  the 
Cretaceous  of  Texas.f     Mr.  Holmes  and  Dr.  Peale  found  a  rock  agreeing 
with  this  at  the  base  of  the  Cretaceous  of  Western  Colorado;  and,  along  the 
eastern  base  of  the  Rocky  Mountains,  Dr.  Hayden  has  observed  a  similar 
deposit    holding  the   same   relative    position,  at  various   places,  from    New 
Mexico  to  the  Black  Hills ;  though  none  of  the  characteristic  fossils  of  this 
formation  were  discovered  by  him  at  any  of  these  last-mentioned  localities. 

At  the  typical  localities  along  the  Missouri,  already  mentioned,  the  only 
animal  remains  yet  discovered  in  this  rock  are  a  Pharella,  a  Cyrena,  a  Mactra, 
a  Trigonarca,  and  a  large  bivalve,  believed  to  belong  to  the  genus  Margaritana 
(see  plate  1),  a  group  of  types  indicating  that  the  beds  were  deposited  in 
salt-water,  along  a  shore,  near  or  at  the  mouth  of  a  si  ream.  In  Kansas, 
however,  Professor  Mudge  discovered  in  this  formation  numerous  casts  and 
moulds  of  strictly  marine  shells,  including  the  Cretaceous  genus  Leptosolen, 

*  See  Am.  Jour.  Sci.  (2d  ser.),  XXIX,  208,  March,  1860. 

t  See  Trans.  St.  Louis  Acad.,  I,  582.  Dr.  S..  however,  described  from  this  bed  several  fossils  that 
indicate  a  blending  there  of  the  Dakota  and  Fort  Benton  groups.  Foriustauce,  his  Inoceramust  capulus  is 
very  closely  allied  to  our  /.  umoonalus  from  the  Fort  Benton  group  ;  and  his  Ammonites  Graysuneiisis  may  be 
only  a  young  example  of  Prionocylus  Woolgari,  Mautell  (sp.)  (=  Ammonites  percarinalui,  H.  &  M.),  from 
the  same.     Again,  his  Scaphilas  rcrmiculus  is  also  allied  to  the  Fort  Benton  species  S.  larvaformU. 
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with  a  few  that  may  possibly  lie  brackish-water  types,  all  belonging  to 
distinct  species  from  those  found  in  this  rock  on  the  Missouri.  The  identity 
of  these  beds  at  the  two  localities  mentioned,  however,  is  shown  by  the 
occurrence  in  them,  in  both  districts,  of  some  of  the  same  species  of  fossil 
leaves  mentioned  farther  on,  as  well  as  by  many  intermediate  outcrops.  The 
fossils  from  this  rock  are  figured  on  our  plates  1  and  2. 

Although  this  formation  was,  as  already  shown,  from  the  first  included 
by  us  in  the  Cretaceous,  this  conclusion  was  for  a  long  time  disputed;  Pro- 
fessor Marcou  having  at  one  time  inferred  it  to  the  Trias,  and  later  to  the 
Jurassic,  in  which  former  opinion  some  American  writers  were  inclined  to 
concur. 

In  1858,  Dr.  Hayden  discovered  in  these  beds  on  the  Missouri  numerous 
well-preserved  impressions  of  leaves  of  the  higher  types  of  dicotyledonous 
trees,  such  as  Liriodendron,  Populus.  Platanus,  Sassafras,  etc.;  and,  although 
neither  of  us  had  ever  given  much  attention  to  the  study  of  fossil  botany,  a  very 
limited  knowledge  of  that  subject  was  sufficient  to  convince  any  one  that  a  rock 
containing  the  remains  of  such  a  flora,  according  to  all  experience,  could  not  be 
as  old  as  Jurassic  ;  while  its  position  beneath  well-marked  Cretaceous  strata,  in 
an  undisturbed  district,  was  even  more  conclusive  evidence  that  it  could  not  be 
Tertiary.  In  order,  however,  to  remove  all  doubts  on  these  points  from  the 
minds  of  others,  sketches  of  some  of  these  leaves  were  drawn  by  the  writer, 
and  sent  to  Professor  Heer,  of  Ziirich,  well  known  as  an  eminent  authority 
on  botanical  palaeontology.  Much  to  our  surprise,  however,  a  communication 
some  time  after  received  from  him  informed  us  that  he  thought,  from  the 
affinities  of  these  leaves,  that  they  were  of  Miocene  age;  which  opinion  was 
also  expressed  by  him  in  a  printed  paper  sent  at  the  same  time.  Professor 
Marcou,  who  was  at  the  time  at  Zurich,  likewise  published  a  paper  adopting 
Professor  Heer's  opinion,  and  stating  that  he  believed  that  our  Cretaceous 
division  No.  1  included  all  sorts  of  formations  excepting  Cretaceous. 

Before  receiving  Professor  Heer's  reply,  however,  we  had  submitted  the 
specimens  of  these  leaves  to  Prof.  J.  S.  Newberry,  and  he  had  fully  concurred 
with  us  in  the  opinion  that  the  beds  from  which  they  came  are  of  Creta- 
ceous age. 

For  a  long  time,  however,  our  conclusions  on  this  point  were  questioned, 
particularly  in  Europe,  where  Professor  Heer's  opinion  naturally  carries  much 
weight.     Nevertheless,  when,  some  years  after,  Professor  Marcou  and  Pro- 
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fessor  Capellini  visited  together  the  localities  on  the  Missouri  River  where 
these  leaves  were  found  in  this  rock,  they  were  both  entirely  convinced,  as  they 
have  since  stated  in  separate  papers,  that  it  is  clearly  Cretaceous,  as  we  had 
from  the  first  maintained,  and  as  is  now  admitted  by  all*  (See  Bull. 
Soc.  Geol.  Francais  (2e  ser.),  XXII,  1864;  and  Mem.  Soc,  Helvetique,  Sci. 
Nat.,  1866.) 

Professor  Mudge  and  others  collected  some  of  these  same  plants,  and  a 
number  of  other  species,  from  this  rock  in  Eastern  Kansas,  all  of  which  have 
been  studied  and  described  by  Professor  Lescpiereux,  who,  although  at  one 
time  inclined  to  -sustain  Professor  Heer's  opinion  that  they  belonged  to  the 
Tertiary  epoch,  now  admits  that  they  are  Cretaceous  species. 

Fort  Benton  group. — Respecting  this  and  the  three  succeeding 
divisions  of  the  section  above  belonging  to  the  Cretaceous,  there  have  never 
been  any  differences  of  opinion.  As  usually  developed,  this  rock  is  composed 
of  dark-gray  laminated  clays  or  shale,  with,  at  places,  thin  seams  of  lignite. 
Among  its-characteristic  fossils  may  be  mentioned  Ostrea  congesta,  Inocera- 
mus  problematicus,  Prionocydus  Woolgari  (—  Ammonites  Woolgari,  Mantell), 
Scaphites  Warrenanus,  scales  and  other  fragments  of  cycloid  fishes,  etc.f 
On  the  Missouri,  between  the  mouths  of  Big  Sioux  and  James  Rivers,  it 
was  first  observed,  and  at  some  localities  there  it  is  seen  resting  upon  the 
Dakota  group  already  described.  Here  it  seems  not  to  attain  a  thickness 
of  more  than  ninety  to  one  hundred  feet;  but  at  some  localities  in  the  Rocky 
Mountain  region  it  is  much  thicker.  From  the  incoherent  nature  of  this 
rock  in  Eastern  Nebraska  and  the  adjacent  country,  it  does  not  usually  form 
perpendicular  outcrops,  and  consequently  is  rarely  so  well  exposed  as  the 
rock  immediately  above  and  that  below  it. 

This  group,  or  subdivision,  has  a  wide  geographical  range  in  portions 
of  some  of  the  States  and  Territories  west  of  about  the  longitude  of  Eastern 
Nebraska.     It  is  also  known  to  occur,  overlaid  by  heavy  deposits  of  drift  and 

*  At  a  still  later  date,  after  all  the  facts  iu  relation  to  this  formation  and  the  different  opinions  in 
regard  to  its  age  had  been  for  some  time  published,  we  were  naturally  somewhat  surprised  to  seo  Pro- 
fessor Marcou  credited,  in  an  address  by  the  president  of  a  European  scientific  society  on  the  progress 
of  geological  investigations,  with  having  made  the  remarkable  and  interesting  discovery  of  a  Tertiary 
flora  beneath  well-marked  Cretaceous  strata  in  Nebraska.  This  was,  however,  undoubtedly  a  mere 
oversight  by  tho  distinguished  author  of  the  address;  and  it  is  also  duo  to  Professor  Marcou  to  stato 
here  that  he  did  not  himself  claim  it  as  an  original  discovery  of  his  own. 

t  Professor  Cope  has  described  the  following  fishes  and  reptile  from  this  rock,  viz  :  Lamnat  cus- 
pidate, a  shakr;  Pelecorapis  vurius,  related  ta  the  flying  fishes ;  Apsopelix  sauriformis,  supposed  to  bo 
related  to  the  last ;  and  a  Crocodilian  that  he  has  called  HypoBaurus  Vcbbii. 
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resting  on  granite,  as  far  eastward  as  Sauk  Valley,  Minnesota,  from  which 
locality  a  few  of  its  characteristic  fossils  were,  some  years  back,  sent  to  the 
writer  by  Mr.  I.  H.  Kloos*  Here  it  presents  its  usual  lithological  characters, 
and  also  contains  a  few  thin  seams  of  impure  lignite. 

From  the  localities  mentioned,  along  the  Missouri  near  and  above  the 
mouth  of  Big  Sioux  River,  outcrops  of  this  rock  range  in  a  south  and  south- 
westerly direction  through  Eastern  Nebraska  and  Kansas  into  the  Indian 
Territory;  and  it  apparently  also  occurs  in  Arkansas.  For  the  reasons 
already  mentioned,  however,  it  is  not  generally  well  exposed,  only  a  slope 
being,  in  most  cases,  observed  at  its  horizon.  Dr.  Newberry  and  others  have 
brought  some  of  its  characteristic  fossils  from  New  Mexico,  and  Mr.  Holmes 
from  Southwestern  Colorado,  where  it  is  said  to  contain  some  valuable  beds 
of  lignite.  Dr.  Shumard  also  identified  it  in  Texas.  At  these  southern 
localities,  as  well  as  in  Wyoming,  this  formation  is  more  arenaceous  than 
farther  northward  and  eastward. 

Dr.  Harden  has  likewise  brought  fossils  from  this  rock  at  various  local- 
ities  along  the  eastern  base  of  the  Rocky  Mountains,  northward  to  the  Black 
Hills,  and  again  from  far  uj;>  the  Missouri  near  Fort  Benton,  where  it  is  exten- 
sively developed  and  more  than  usually  fossiliferous,  from  which  facts  it  has 
been  named  the  Fort  Benton  group.  In  this  region,  it  is  supposed  to  attain 
a  maximum  thickness  of  from  six  to  eight  hundred  feet. 

The  highest  northern  point  from  which  we  have  had  any  indications  of 
the  existence  of  this  rock  is  on  the  north  branch  of  the  Saskatchewan,  about 
thirty  miles  west  of  Fort  A  la  Corne,  near  the  54°  of  north  latitude,  where 
Professor  Hind  discovered  fossils  that  were  referred  by  the  writer  to  this 
horizon.f  Prof.  S.  J.  Dawson  also  discovered  others  at  a  locality  two  hundred 
and  fifty  miles  west  of  Fort  Garry,  on  the  Assiniboine,  British  America,  that 
were  likewise  referred  in  the  same  way  to  this  formation. J 

Some  of  the  fossils  of  this  rock  were  likewise  brought  by  Dr.  Hay  den's 
party  from  Cinnabar  Mountain,  Yellowstone  Valley,  Montana.  (See  Hay- 
den's  Sixth  Report  U.  S.  Geol.  Survey  of  the  Territories,  page  475,  1873.) 

On  the  Union  Pacific  Railroad  in  Wyoming  Territory,  five  miles  east  of 

*  See  Am.  Jour.  Sci.  and  Ails,  IsT'J,  p.  17. 

t  See  Professor  Hind's  Report  on  the  Saskatchewan  and  Assiniboine  Exploring  Expedition,  179. 
Toronto,  1859. 

{Professor  Dawson's  Report  on  Explorations  of  the  Country  between  Lake  Superior  and  the  Red 
River  Settlements,  13.     Toronto,  1859. 
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Fort  Steele,  and  at  other  localities  in  that  region,  some  of  the  fossils  charac- 
teristic of  this  formation,  such  as  Inoceramus  problematicus,  'Scaphites  War- 
renanus,  &c,  occur  in  arenaceous  beds.  Farther  westward,  at  Aspen  station 
on  the  railroad,  at  an  elevation  of  about  eight  thousand  feet  above  tide, 
there  is  also  an  extensive  series  of  hard,  whitish  and  bluish,  thinly-lami- 
nated, argillaceous  rock,  three  hundred  to  four  hundred  feet  in  thickness, 
containing  scales  and  detached  bones  of  fishes,  fragments  of  Ammonites, 
etc.,  that  probably  belongs  to  this  division  of  the  Upper  Missouri  section. 
The  Cretaceous  sandstone  connected  with  a  workable  bed  of  coal,  and  contain- 
ing numerous  casts  of  Inocrramus  problematicus,  at  the  old  Bear  River  mine, 
Wyoming,  likewise  appears  to  belong  to  the  horizon  of  this  division;  as  is 
also  probably  the  case  with  the  dark  clay  or  shale  above  the  lower  main 
coal-bed  mined  at  Coalville,  Utah.  Professor  Marsh  also  brought  a  few  fos- 
sils from  Brush  Creek,  Utah,  indicating  the  presence  of  this  or  the  succeed- 
ing division,  or  perhaps  both,  at  that  locality,  overlying  or  including  coal. 
The  species  from  this  group  are  figured  on  plates  3  to  8,  inclusive. 

So  far  as  yet  known,  the  facts-seem  to  indicate  that  this  rock,  like  the 
others,  both  in  the  north  and  in  the  south,  thins  out  in  an  easterly  direction, 
its  greatest  thickness  being  in  the  region  of  Fort  Benton,  about  eight  hundred 
feet;  while  along  the  Missouri  in  Nebraska,  below  the  Great  Bend,  it 
probably  does  not  attanin  a  thickness  of  more  than  one  hundred  feet.  In 
New  Mexico,  it  is  probably  at  least  as  thick  as  at  any  place  in  the  Upper 
Missouri;  yet,  in  Texas,  Dr.  Shumard  estimated  its  thickness  at  not  more 
than  fifty  feet. 

Niobeaea  geoup. — This  third  member  of  the  section  in  the  ascending 
order  is  well  developed  along  the  Missouri  for  some  distance  below  the  Great 
Bend,  near  which  it  is  first  seen  in  coming  down  the  river  to  rise  from  beneath 
the  Fort  Pierre  group.  Farther  down,  it  continues  to  rise  with  the  other 
members  of  the  series  higher  and  higher,  until,  in  the  region  of  Niobrara 
River,  it  forms  perpendicular  escarpments,  sometimes  from  ninety  to  one 
hundred  feet  in  height.  Below  this,  it  is  seen  resting  directly  on  the  Fort 
Benton  group  ;  and  on  the  higher  country  both  of  these  divisions  continue  on 
to  near  the  mouth  of  Big  Sioux  River,  and  on  the  west  side  of  the  river  far 
beyond,  the  Fort  Benton  group  being  here  seen  to  lap  upon  the  Dakota 
group.  The  dip  of  all  the  rocks  here  being  in  a  west-northwesterly  direction, 
each  member  of  the  section  can  be  clearly  seen  to  pass  beneath  the  next  sue- 


INTRODUCTORY  REMARKS.  XXXI 

ceed i rig  one  above,  as  wc  ascend  the  Missouri,  from  the  outcrops  of  the  Dakota 
group  near  the  mouth  of  Big  Sioux  River. 

As  developed  along  the  Missouri  at  the  typical  localities,  this  group  or 
division  is  a  heavy-bedded  pure  chalk-marl,  being  almost  entirely  composed 
of  calcareous  matter,  not  generally  harder  or  more  compact  than  chalk.  In 
fresh  exposures,  it  presents  a  bluish  or  lead-gray  color;  but,  when  weathered, 
it  becomes  whitish  or  ash-colored,  or  often  tinged  with  yellow.  Some  of 
the  lower  beds,  however,  at  places  pass  into  a  whitish  or  light-gray  limestone, 
easily  splitting  into  irregular  thin  pieces.  In  the  district  mentioned  along  the 
Missouri,  the  maximum  thickness  of  this  division  has  been  roughly  estimated 
at  about  two  hundred  feet. 

The  most  common  fossils  of  this  group  here  are  Ostrea  congesta,  Inoce- 
ramus  problematic/is,  fragments  of  a  small  compressed  Baculite,  and  large 
scales  of  cycloid  fishes.  The  little  oyster  is  quite  abundant  at  places,  and 
nearly  always  found  attached  to  pieces  of  the  outer  fibrous  layer  of  a  large 
Inoceramus,  probably  belonging  to  the  species  figured  by  the  writer  in  Mr. 
King's  report,  under  the  name  /.  deformis.  The  specimens  of  Inoceramus 
problematicus  are  usually  most  abundant  in  the  harder  layers  that  sometimes 
assume  the  character  of  a  whitish  limestone,  in  which  the  much  more  rarely 
seen  little  Baculite  also  occurs.  The  fossils  from  this  group  are  illustrated 
on  our  plate  9. 

Although  these  most  common  fossils  also  occur  in  the  Fort  Benton  group 
below,  the  latter  rock  contains  a  number  of  molluscan  remains  and  several 
species  of  fishes  and  some  Saurians,  not  known  to  ascend  into  the  group  under 
consideration.  Again,  the  Niobrara  group  contains  the  remains  of  several 
species  of  birds,  first  made  known  by  Professor  Marsh,  others  of  Plerodactylus, 
and  other  vertebrates  described  by  Professor  Marsh  and  Professor  Cope,  that 
are  not  yet  known  in  the  Fort  Benton  group.  Professor  Cope  has  identified 
from  the  Niobrara  group  Ptychodus  Mortoni  and  P.  polygyrus,  Agassiz,  which 
are  also  said  to  occur  in  Alabama. 

It  is  worthy  of  remark  that  the  pearlaceous  inner  layer  of  the  shells  of 
Inoceramus  (and  of  other  types  provided  with  this  layer)  seems  never  to  be 
preserved  in  this  formation,  and  rarely  in  the  next  below,  only  the  outer 
fibrous  portion  being  present ;  while  shells  of  other  kinds,  excepting  those 
belonging  to  the  Ostreidce,  are,  in  nearly  all  cases,  found  only  represented  by 
casts.  In  this  respect,  the  fossils  from  these  lower  beds  contrast  strongly  with 
those  from  the  later  Cretaceous  deposits  of  these  western  districts. 
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From  the  localities  mentioned  along  the  Missouri,  outcrops  of  this  forma- 
tion are  seen,  like  those  of  the  last,  ranging  in  a  southwesterly  direction 
through  Eastern  Nebraska  and  Kansas.  In  the  latter  State,  it  occupies  a 
broad  belt  of  country,  perhaps  widest  on  the  Smoky  Hill  River,  where  it 
attains  the  breadth,  in  an  east  and  west  direction,  of  about  two  hundred  and 
fifty  miles,  passing  on  the  west  under  later  formations,  probably  of  Tertiary 
age.  It  also  extends  through  the  Indian  Territory  into  New  Mexico,  and 
occurs  in  Texas  and  Arkansas.*  Indeed,  it  and  the  Fort  Benton  group  seem  to 
be  the  principal  fossiliferous  beds  of  the  Cretaceous  in  these  southern  districts. 
As  shown  by  Dr.  Hayd'en  and  the  writer  in  1857,  it  and  the  Fort  Benton 
group  almost  certainly  form  the  upper  forty  feet  of  the  Pyramid  Mountain, 
an  outlier  of  an  extensive  plateau  in  New  Mexico,  known  as  the  Llano  Esta- 
cado,  the  lower  part  of  which  mountain  probably  also  corresponds  wholly  or 
in  part  to  our  Dakota  group. 

Mr.  Holmes,  Dr.  Peale,  and  other  members  of  Dr.  Hayden's  party,  have 
brought  some  of  the  fossils  of  this  rock  from  Western  Colorado,  where  it 
seems  to  be  blended  with  the  Foi't  Benton  group.  Along  the  eastern  base 
of  the  Rocky  Mountains,  some  of  its  fossils  have  been  brought  from  near 
Colorado  City,  and  Dr.  Hayden  also  observed  outcrops  of  it  farther  northward 
in  Colorado,  near  Cache  la  Poudre  River,  between  Denver  and  Cheyenne.  It 
is  also  known  to  occur  on  the  north  branch  of  Platte  River,  and  near  the 
west  base  of  the  Laramie  range  of  Mountains,  along  the  eastern  margin 
of  the  Laramie  Plains. 

In  passing  from  this  formation  to  the  next  above,  we  cross  the  most 
strongly-marked  palasontological  break  in  the  whole  series,  unless  that 
between  the  Dakota  group  and  Fort  Benton  group  may  be  equally  so.  As 
far  as  yet  known,  none  of  the  Dakota-group  species  occur  in  the  beds  above, 
but  then  the  number  of  species  yet  found  in  that  division  and  the  Fort  Benton 
group  is  hardly  sufficient  to  warrant  the  conclusion  that  some  forms  may  not 
be  common  to  the  two  horizons,  as  seems  to  be  the  case  in  Texas  and 
New  Mexico.  In  passing  from  the  Niobrara  group,  however,  into  the 
succeeding    rocks    above,   in  which    great    numbers  of  fossils  occur,  not  a 

*  Dr.  Shumard  identified  and  named  from  the  division  corresponding  to  this  in  Texas  Holaster 
simplex,  Toxaster  elegans,  Cidaris  hemigranosus,  Gryphosa  Piicheri.(tyj>ica\  var.  =  Gf.  Tucumcarii,  Marcou), 
G.  ainuala,  Marcou  (not  Sowerby),  Ostrea  suuovata  (=  O.  Marsha,  Marion),  0.  oarinata,  0.  quadriplicate, 
Xcithea  Texana,  X.   Wrightii,  Inoecranius  problematicus,  Pachymya  Austinensis,  Lima  crenulicostata,  Terebra- 

tula  JTacoensis,  Turrilitea  Brazoensis,  Ammonites  vesper  tin  us  (=  A.  Texanus,  Roemer),  A.  Brazoensis,  Hami- 
ti.i  Fremontii,  and  Nautilus  Texanus.     (See  Trans.  St.  Louis  Acad.,  I,  587.) 
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single  species,  so  far  as  known  to  the  writer,  has  yet  been  found  identical  with 
any  form  yet  known  from  either  of  the  three  divisions  below.  In  addition  to 
this,  the  upper  surface  of  the  Niobrara  beds  is,  at  several  places  on  the  Mis- 
souri, seen  to  have  been  eroded  into  irregularities,  or  depressions,  previous 
to  the  deposition  of  the  succeeding  Fort  Pierre  group,  thus  giving  additional 
evidence  that  some  kind  of  a  physical  change  (perhaps  slight)  occurred 
between  the  deposition  of  the  latest  portion  of  the  Niobrara  division  and  the 
first  of  the  Fort  Pierre  beds. 

Fort  Pierre  group. — This  is  perhaps  the  most  important  member  of 
the  series,  not  only  on  account  of  its  thickness  and  the  extent  of  its  geograph- 
ical range,  but  also  from  the  great  number  and  the  beautiful  state  of  preserva- 
tion of  its  organic  remains.  As  already  intimated,  the  pearly  portion  of  the 
shells  of  fnocera?nus,  Margarita,  Ammonites,  Scaphites,  and  other  pearlaceous 
types  found  in  this  rock,  usually  seems  to  have  lost  little,  if  any,  of  its  orig- 
inal brilliant  luster. 

With  local  partial  exceptions,  this  division  is,  throughout  the  Upper 
Missouri  country,  composed  of  a  great  accumulation  of  fine  dark  and  lighter 
gray  clays,  in  rather  distinct  layers,  but  usually  without  a  laminated  structure. 
When  wet  or  moist,  they  become  plastic,  but  harden  and  crumble  in  drying, 
so  as  often  to  obscure  the  marks  of  deposition  in  vertical  exposures;  and 
where  they  form  the  surface  of  the  country,  they  are  subject  to  crack  open 
to  depths  of  six  to  ten  inches  during  continued  dry  weather.  As  might  be 
expected,  such  a  material  forms  a  very  poor  soil,  and  consequently  the  country 
occupied  by  these  clays,  and  not  covered  by  drift  or  later  alluvial  deposits, 
presents  a  barren  appearance. 

In  the  Upper  Missouri  country,  this  formation  has  been  estimated  to 
attain  a  maximum  thickness  of  seven  hundred  to  eight  hundred  feet;  but 
it  may  be  thicker  at  some  places  in  or  near  the  Rocky  Mountains. 

In  Dakota,  the  organic  remains  of  this  rock  usually  occur  in  hard  con- 
cretions, composed  of  the  same  argillaceous  material,  with  some  calcareous 
matter,  and  are  more  numerous  in  the  lower  and  upper  beds  than  in  the  mid- 
dle portion,  which  is  usually  nearly  barren  of  fossils.  Among  the  more  con- 
spicuous fossils  of  this  division  may  be  mentioned  Inoceramus  Nebrascensis, 
I.  Vanuxemi,  I.  Balchii,  Cuculla-a  Nebrascensis,  a  number  Of  Univalves,  Nau- 
tilus Dekayi,  Placenticeras  placenta,  Baculites  ovatus,  B.  compressus,  Scaphites 
nodosus,  bones  of  Mosasaurus,  etc.  The  fossils  from  this  group  are  illustrated 
on  our  plates  1"  to  27,  inclusive. 
II — v 
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This  division  occupies  a  considerable  area  of  country  around  Fort  Pierre 
and  between  there  and  the  Bad  Lands,  as  well  as  at  intervals  between  the 
Bad  Lands  and  the  Blaek  Kills.  In  the  region  of  Fort  Pierre,  it  forms  the 
entire  hills  bounding  the  immediate  valley  of  the  Missouri ;  and  above  the  fort 
it  extends  northward  to  the  region  of  Cheyenne  and  Moreau  Rivers,  where  it 
dips  beneath  the  Fox  Hills  group,  though  it  continues  to  be  seen  in  the  bluffs 
along  the  Missouri  and  other  streams  for  some  distance  above.  It  likewise 
appears  again,  and  forms  much  of  the  surface  of  the  country  on  the  distant 
Upper  Missouri  country  on  Milk  and  Muscleshell  Rivers  in  Montana.  It 
also  extends  far  northward  into  the  British  possessions,  some  of  its  character- 
istic fossils  having  been  identified  by  the  writer  among  collections  brought 
by  Professor  Hind  and  Professor  Dawson,  in  charge  of  Canadian  government 
exploring  parties,  from  the  Saskatchewan  and  Assiniboine  countries,  in  1858  * 

On  the  Yellowstone  River,  at  a  locality  one  hundred  and  fifty  miles  above 
its  mouth,  in  Montana,  outcrops  occur  presenting  the  lithological  characters 
of  this  formation,  and  containing  great  numbers  of  its  characteristic  fossils, 
directly  mingled  with  many  of  those  elsewhere  only  found  in  the  Fox  Hills 
beds  above. 

This  rock  also  forms  the  hills  on  both  sides  of  the  Missouri  below  Fort 
Pierre  to  the  Great  Bend,  just  below  which,  as  elsewhere  stated,  its  base  is 
seen  resting  on  the  upper  uneven  surface  of  the  Niobrara  group.  From  the 
Great  Bend  down  to  the  mouth  of  the  Niobrara  River,  in  Dakota  and 
Nebraska,  the  country  on  both  sides  of  the  Missouri  is  made  up  of  these  two 
formations;  and  the  Fort  Pierre  group  finally  runs  out  in  the  form  of  outliers 
on  the  tops  of  the  hills  below  the  mouth  of  the  Niobrara.  So  far  as  known 
to  the  writer,  this  formation  has  not  been  certainly  identified  along  the  irreg- 
ular outline  of  the  outcrops  of  the  older  members  of  the  series  seen  extending 
southward  and  southwestward,  through  Eastern  Kansas  and  Nebraska, 
much  beyond  the  points  where  it.  runs  out  on  the  tops  of  the  hills,  as  men- 
tioned above,  near  the  mouth  of  Niobrara  River.  A  tew  of  its  characteristic 
fossils,  however,  have  been  found  in  Texas  and  New  Mexico;  and  Messrs. 
Holmes,  Marvine,  Peale,  and  other  members  of  Dr.  Hayden's  party,  have 
also  brought  a  lew  of  the  same  forms  from  Western  Colorado. 

From  the  statements  of  the  gentlemen  who  have  visited  these  districts, 

'See  Report  uf  Explorations  between  Lake  Superior  and  the  Red  River  Settlement  (Toronto, 
18,  1859);  and  Professor  Hind's  Report  of  the  Saskatchewan  and  Assiniboiue  Expedition,  182J  1859. 
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it  would  seem,  however,  thai  this  rock  is  not  extensively  developed  there, 
being  probably  only  a  thin  bed,  not  differing  in  composition  from  those  of  the 
Niobrara  and  Fori  Benton  groups.  Indeed,  they  usually  think  it-  scarcely 
separable  there  from  what  seems  to  be  extensive  developments  of  the  older 
members  of  the"  Cretaceous  series  of  the  North. 

Along  the  eastern  base  of  the  Rocky  Mountains,  the  Fort  Pierre  group 
is  met  with  through  Colorado,  and  on  northward  to  and  far  beyond  the 
Black  Hills  in  Dakota  and  Wyoming.  In  Southern  Wyoming,  some  of 
its  fossils  have  been  brought  from  the  mountains  on  the  eastern  margin 
of  the  Laramie  Plains,  and  farther  westward  along  the  Union  Pacific  Rail- 
road from  near  Miser  station,  Medicine  Bow,  and  the  Salt  Wells  in  Wyoming. 
The  latter  locality  is  the  farthest  western  point  at  which  its  fossils  have 
been  observed  in  this  internal  portion  of  the  continent,  and  corresponds  also 
nearly  in  longitude  with  the  localities  at  which  it  occurs  in  Western  Colo- 
rado. We  have  reason,  however,  to  helieve  that  it  is  represented  on  Van- 
couver and  Sucia  Islands,  west  coast  of  British  America,  as  well  as  in  Cali- 
fornia. * 

Fox  Hills  gkoup. — This  division  is  much  more  arenaceous  than  the 
Fort  Pierre  group,  and  also  differs  in  presenting  a  yellowish,  or  more  or  less 
ferruginous  tinge.  Toward  the  base  it  consists  of  sandy  clays ;  but  as  we 
ascend  to  the  higher  beds  the  arenaceous  matter  is  found  to  increase,  so  that 
at  some  places  the  whole  passes  into  a  ferruginous  sandstone.  It  is  not 
separated  by  any  strongly-defined  line  of  demarkation  from  the  Fort  Pierre 
group  below,  the  change  from  the  fine  clays  of  the  latter  to  the  more  sandy 
beds  above  being  generally  gradual.  Nor  are  these  rocks  distinguished  by 
any  very  abrupt  or  strongly-marked  change  in  their  organic  remains,  since  a 
part  of  the  fossils  occurring  in  the  upper  fossiliferous  beds  of  the  Fort  Pierre 
group  also  pass  up  into  the  Fox  Hills  group ;  while  at  one  locality  already 
mentioned,  on  the  Yellowstone,  there  is  a  complete  mingling  of  the  fossils  of 
t  hese  two  rocks  in  the  same  beds.  Indeed,  it  has  sometimes  been  thought  that 
we  might,  with  almost  equal  propriety,  on  palseontological  grounds  carry  the  line 
separating  these  two  groups  down  so  as  to  include  in  the  Fox  Hills  group 
the  upper  fossiliferous  beds  of  the  Fort  Pierre  group.     Most  of  the   known 

*  Sec  paper  by  the  writer  describing  Cretaceous  fossils  from  Vancouver  Island,  in  Trans.  Albany 
Inst.,  December,  185G ;  also,  another  by  same  on  Collections  X.  W.  Boundary  Survey,  Proceed.  Acad. 
Nat.  Sei.  Philad.,  XIII.  October,  1861. 
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facts,  however,  especially  when  we  take  into  consideration  the  change  of 
sediments  at  or  near  where  we  have  always  placed  the  line  between  these 
two  rocks,  seem  to  mark  this  as  about  the  horizon  where  we  find  evidences 
of  the  most  marked  change  of  physical  conditions. 

Among  the  most  common  or  more  conspicuous  fossils  of  this  rock  may 
be  mentioned  Cucullcea  Shumardi,  Axincea  subimbricata,  Veniella  humerosa 
Pyropsis  Bairdi,  Fusus  Dakotensis,  Baculites  grandis,  Placenticeras  lenticularis, 
Scaphites  Conradi,  S.  NicoUetii,  8.  Mandanensis,  S.  Cheyennensis,  Nautilus 
Dekayi,  Mosasaurus  Missouriensis,  etc.  The  fossils  of  this  group  are  figured 
on  our  plates  28  to  36,  inclusive. 

The  typical  and  most  characteristic  localities  of  this  division  of  the  Upper 
Missouri  Cretaceous  series  are  at  Fox  Hills,  between  Cheyenne  and  Moreau 
Rivers, above  Fort  Pierre,  Dakota;  it  also  extends  across  the  Missouri  in  the 
region  of  Long  Lake,  at  both  of  which  localities  it  contains  numerous  speci- 
mens of  its  characteristic  fossils,  usually  in  a  fine  condition  of  preservation. 
It  is  likewise  seen  immediately  underlying  the  Tertiary  bone-beds  of  the 
Mauvaises  Terres,  on  Sage  Creek  and  near  there,  but  here  it  seems  to  be 
nearly  barren  of  fossils. 

On  the  Upper  Missouri,  underlying  the  Brackish-water  Lignite  beds  at 
and  near  the  mouth  of  Judith  River,  some  fossiliferous  Cretaceous  beds  occur 
that  we  were  for  a  long  time  in  doubt  where  to  place  in  the  section.  More 
recently,  these  have  been  elsewhere  discovered  connected  in  such  a  way  with 
the  Fox  Hills  beds,  and  containing  so  many  of  the  common  fossils  of  the 
same,  as  to  show  that  they  form  an  upper  member  of  that  group.  The  fos- 
sils from  this  horizon  are  figured  together  on  our  plates  37,  38,  and  39.  Of 
these  forms,  the  most  conspicuous  are  Cardlum  spetiosum,  lnoceramus  pertenuw, 
Tancredia  Americana,  Mactra  alta,  M.  formosa,  Pholadomya  subventricosa, 
Gly  timer  h  occidentalism  etc. 

On  the  north,  the  Fox  Hills  group,  like  the  Fort  Pierre,  extends  into 
the  British  possessions,  a  few  of  its  fossils  having  been  identified  by  the 
writer  among  Professor  Hind's  collections  from  the  south  branch  of  the 
Saskatchewan,  where  they  occur  in  a  green  sand  matrix. 

At  the  Black  Hills,  and  along  the  mountain-ranges  west  of  there,  the 
Fox  Hills  group  is  seen  in  places  well  developed.  P  also  occurs  at  Deer 
Creek  on  the  North  Platte,  and  at  various  places  along  the  eastern  base  of 
the   Rocky   Mountains;    the    upper   beds   of   the   group    (already  mentioned 
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under  the  brackish-water  deposits  at  the  mouth  of  Judith  River)  being  well 
defined  west  of  Greeley  in  Colorado,  at  which  locality  their  true  relations  to 
this  group  were  firs!  determined. 

The  Fox  Hills  heds  also  occur  at  the  base  of  the  Rocky  Mountains 
near  Pike's  Peak,  and  probably  at  other  localities  in  Colorado.  It  seems, 
however,  not  to  have  been  developed  as  a  distinct  rock  anywhere  on  the 
Missouri  below  the  Fox  Hills  anil  Moreau  River  regions,  nor  have  any  of 
its  fossils  been  brought  from  Eastern  Nebraska,  Kansas,  the  Indian  Territory, 
or  Arkansas. 

Allusion  has  already  been  made  several  times  to  the  occurrence  of  the 
Upper  Missouri  Cretaceous  subdivisions  in  New  Mexico.  This  will  be  more 
clearly  illustrated  by  the  following  tabular  section  of  the  three  groups  into 
which  Dr.  Newberry  divides  the  Cretaceous  series  there,  with  a  column 
added  on  the  right  showing  the  Upper  Missouri  equivalents.  The  well- 
known  species  of  fossils  found  by  him  there  in  each  subdivision  are  also 
inserted  in  the  section.* 


New  Mexican  Cretaceous  series,  showing  the  divisions  recognized  there  by  Dr.  J.  S.  Newberry, 
with  Upper  Missouri  equivalents  added  here. 


NEW  MEXICAN  SECTION. 
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I. 

Upper  division. — Gray,  white,  and  purple   marls,   with  soft  yellow  calcareous 
sandstones,  altogether  1,500  feet  in  thickness,  containing  leaves  of  Alnas,  Pla- 
ianus,  etc. ;  and,  at  the  base  of  the  whole,  Placenticeras  placenta  (=  Am.  placenta, 
DeKay),  Baculites  anccps,  Callinta  Deiveyi,  Avicula  Reurascana,  etc. 

Fox  Hills  ?  and 
Fort     Pierre 

groups. 

II. 

Middle  division*. — Dove-colored  and  ferruginous  limestones,  shales,  etc.,  altogeth- 
er 1,200  to  1,500  feet. — Ostrea  congesta,  ().  lugubris,  Inoceramus/ragilis,  I.  problema- 
iivus,  Prionolropis  Woolgari  {—  Amm.  Woolgari,  Maut.),  Scaphift  s  larrw/ormis,  etc. 

Niobrara      and 
Fort    F.enton 
groups. 

Ill: 

Lower  division. — Yellow  and  brown  sandstone  and. green  shales.  •.'511   to  400  feet 
in  thickness. — Exogyra,  Pticatula,  Prionotropis  Woolgari  (=  Amm.  of  Mant.),  and 
leaves  of  Salix,  Platanus,  Qiurous,  etc. 

Dakota    group, 
wholly  or  in 
part. 

*See  Dr.  Newberry's  report  on  the  geology  of  the  expedition  from  Santja  IV  to  the  junction  of  the 
Grand  and  Green  Rivers,  under  the  command  of  Captain  Macomb,  of  the  United  States  Topographical 
Engineers,  and  a  report  by  tie  writer  on  the  Cretaceous  fossils  collected  by  Captain  Macomb's  expedi- 
tion; both  now  issuing  from  the  press. 
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In  the  Upper  division,  Dr.  Newberry  found  no  recognizable  animal 
remains  excepting  in  a  thin  bed  at  its  base,  and  therefore  thought  that  por- 
tions of  this  division  above  the  base,  may  possibly  be  Tertiary  He  found  no 
fossils  (either  old  or  new  species)  crossing  the  line  between  Ids  Middle  and 
Upper  divisions,  which  line  corresponds  to  that  separating  our  Niobrara  and 
Fort  Pierre  groups.  In  the  same  way,  Dr.  Shumard  found  in  Texas  the 
species  distinct  above  and  below  this  line.  (See  Trans.  St.  Louis  Acad., 
I,  583.) 

After  the  foregoing  rather  cursory  outline-sketch  of  the  geographical  dis- 
tribution of  the  rocks  under  consideration  in  the  great  area  of  country  west 
of  the  Mississippi,  and  chiefly  east  of  the  Rocky  Mountains,  their  relations  to 
the  Cretaceous  deposits  farther  eastward  in  this  country  and  in  Europe 
remain  to  lie  considered. 


RELATIONS    OF    THE    UPPER    MISSOURI     CRETACEOUS     BEDS     TO    THOSE    IN    THIS 
COUNTRY    EAST     OF    THE    MISSISSIPPI. 

Coming  eastward  to  the  State  of  Mississippi,  we  find  the  Cretaceous 
rocks  of  that  State,  according  to  Professor  Hilgard,  separable  into  four  sub- 
ordinate groups  as  follows,  numbering  from  below. 

Section  of  the  Cretaceous  rod's  of  Mississippi,  from  Professor  HilguriVs  report. 


IV. 

Ripley  GROUP. — Hard  crystalline  white  limestone  (generally  somewhat  sandy  and 
olten  glauconitic),  underlaid  by  black  or  blue  micaceous  marls,  whose  fossils  are 
in  au  admirable  state  of  preservation. — Car&ium  Tippanum,  C.  Spillmani,  Cucullwa 
capax,    C.    Tippana,    Gervillia    ensiformis,    Siliquaria    biplicata,    Dosinia    densata, 
CrassateUa  Ripleyana,  Baculites  Spillmani,  B.  Tippaensis,  ScapMtcs  iris,  S.  Conradi, 
Ammonites  placenta,  <  tc . 

Fox  Hills  group,  or 
No.  5  of  Upper  Mis- 
souri section. 

III. 

Rotten  Limestone  group. — Soft,  chalky,  white   limestone,   passing  into   heavy 
calcareous  massive  clays,   or  light-colored   clay-marls. — Placuna  scabra,   Janira 
quinqueaostata,  Gri/p]uea  vesicularis  (=   G-.  convexa),  Ostrea  falcata.  lindistw,  Mosa- 
saurus,  etc. 

Fort  Pierre  group,  or  No.  4 
of  Upper  Missouri  section. 

11. 

ToMBIGBEE    sand    GROUP.— Sharp,   strongly   micaceous    sands,   of    greenish     hue, 
laminated  when  indurated,  and  cemented  by  carbonate  of  lime. — Numerous  speci- 
mens of  Inoceramvs  and  the  gigantic  Ammonites  Mississippiensis. 

I. 

EUTAW  GROUP! — Bluish-black    or   reddish   laminated    clays,    alternating  with,    and 
usually  overlaid  by,  uou-effervescent  sands  ;  sometimes  contains  mica,  and  of  yel- 
low tint. — Contains  beds  of  lignite,  rarely  any  other  fossils. 

2  o  ° 

U     O     uj 
O0  ,h   — 

J  ds 
§>*  ~ 

a    ~    - 

o  °  - 

INTRODUCTORY  REMARKS. 


XX  XIX 


The  column  on  the  righi  is  here  added  to  indicate  what  arc,  believed  to 
be  Hie  Upper  Missouri  equivalents  of  the  subordinate  groups  shown  in  the 
above  section.  If  these  views  are  correct,  there  would  appear  to  be  no 
representation  here  of  (lie  Fort  Benton  and  Niobrara  groups  of  the  Upper 
Missouri  section,  so  extensively  developed  in  Texas,  New  Mexico,  and  other 
south  western  districts  west  of  the  Mississippi.  Probably,  however,  one  or 
both  of  these  may  be  represented  here  by  the  division  II.  The  evidence  that  I, 
of  the  above  section,  aside  from  its  position,  is  the  equivalent  of  the  Dakota 
group  of  the  Upper  Missouri,  is  not  so  decided  as  that  the  beds  III  and  IV 
represent  the  Upper  Missouri,  Fort   Pierre,  and  Fox  Hills  groups. 

As  far  back  as  May,  1857,  in  a  paper  published  by  the  author  in  con- 
nection with  Dr.  Hayden  in  the  Proceedings  of  the  Philadelphia  Academy  (vol. 
ix,  page  127),  the  opinion  was  expressed  that  at  least  three  of  the  Upper  Mis- 
souri Cretaceous  subdivisions  arc  represented  in  Alabama.  In  order  to 
illustrate  this  parallelism  more  clearly,  the  following  section  of  these  rocks 
in  that  State,  from  facts  furnished  by  Prof.  A.  Winched,  was  given  on  page 
126  of  the  paper  above  cited  : 

Alabama  section,  from  facts  communicated  by  Prof.  A.  Winchell. 


t/J 

SUBDIVISIONS. 

£  c' 
5-2 

*-< 

o    « 
-    ■§   o 

C3      CO 

>    <» 

"a  S 

*5    A 

<~  .2 
°  Z 

m    o 

§  >» 

' — i      Cy 
-     M 

P    ^ 

A. 

1—1 

Decomposing  dark  limestone,  with  obscure  casts  of  sin]  Is. 
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Soft  white  limestone. — Gryphwa  oesicularis,  Exogyra  costata,  Scaphites 
Conradi,    Nautilus    Dekayi,   Baculites    ovatus    {Ammonites    tobatus,*  • 

Titomey,  here  ?). 
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Loose  white  sand,  with  Ostrea  larva,  Pecten  5-vostatus,  Grypliwa  vomer, 

and  fragments  of  fossil  wood. 
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Soft  white  limestone  ("  rotten  limestone"),  decomposing  above,  more 
argillaceous  below,  and   near  the  base  becoming  a  firm   calcareous 
sandstone. — Inoceramvs  Mformis  of  gigauic  dimensions,  Badiolites, 
Nautilus   Dekayi,  Ammonites  Delawarensis,   Baculites  ovatus,  sharks' 
teeth,  and  bones  of  Mosasauru  i. 

*  Now  known  as  Placenticeras  lenticularis,  Owen  (sp.). 
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Alabama  section,  from  facts  communicated  by  Prof.  A.  Winchell— Continued. 
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Gray  indurated  sand,  with  Gryphtm   vencularis,  Fxoyyra  costata,  Ino- 
ceramus   biformis,  Peclen   5-coRtatus,  Ammonites   placenta*   A.   JJehi- 
waretww,  teeth  of  fishes,  etc. 
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Perfectly  loose,  obliquely-laminated  sand,  of  gray  and  greenish-yel- 
low color,  with  thin  unconformable  lamina!  of  dark  green  sand, 
passing  in  horizontal  planes  through  the  main  bed. — Much  fossil 
wood  and  Teredo  tibialis.    [This  last-mentioned  fossil  was  only  very 
doubtfully  identified.] 
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Beds  of    dark-blue  soft  shale   or  indurated  clay,  alternating  with 
strata  and  seams  of  white  and  mottled  clays,  green  and  ferruginous 
sand,  and  dark  pyritiferous  shale. — No  organic  remains  but  stems 
and  leaves  of  apparently  dicotyledonous  plants,  and  a  few  obscure 
casts  of  other  fossils.     Ceraiites  Americana,  t  however,  of  Harper,  is 
supposed  to  hold  a  position  somewhere  in  this  series. 
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From  this  .section  it  will  be  seen  that  there  is  at  the  base  of  the  Ala- 
bama Cretaceous  series,  as  well  as  in  Mississippi,  a  considerable  thickness  of 
shale  or  clay,  sand,  etc.,  containing,  in  the  former  State,  dicotyledonous  leaves, 
and  apparently  corresponding  to  the  Dakota  group,  or  No.  1  of  the  Upper 
Missouri  section;  while  above,  there  comes  a  great  series  of  sand,  clays, 
soft  whitish  limestone,  etc.,  containing  a  group  of  fossils  showing  that  we 
have  here  a  representation  of  perhaps  both  the  Fort  Pierre  and  Fox  Hills 
groups  (Nos.  4  and  5)  of  the  Upper  Missouri  section.  As  in  Mississippi, 
we  have  no  satisfactory  evidence,  however,  that  either  the  Fort  Benton  or  the 
Niobrara  group  is  represented  in  the  Alabama  section. 

In  the  same  paper,  of  May,  1857,  from  which  the  foregoing  Alabama 
section  is  cited,  we  also  gave  (page  127)  for  comparison,  a  section  of  the 
New  Jersey  Cretaceous  rocks,  compiled  from  the  Geological  Reports  of  Pro- 
fessor Ketchel  and  Professor  Cook,  showing  the  parallelism  of  the  Cretaceous 
subdivisions  there  with  those  of  the  Upper  Missouri,  as  follows: 

'Now  known  as  Plaeeniiceras placenta. 

t  This  has  since  been  found  to  be  a  worn  specimen  of  the  old  gouus  Ammononites. 
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New  Jersey  section,  compiled  from  the  reports  of  that  State. 
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Green  sand. — Nautilus  Delcayi,  Baculites    ovatus,   Belemniles 

e. 

Dark  clays  with  "  occasional  streaks  and  irregular  spots  of  green- 
sand". — Ammonites  placenta  [=  Placcnticeras],  Baculites  ovalus,  etc  ..                130  feet. 
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ue,  ash-colorcd,  and  whitish  clays,  and  micaceous  sand,  with 
seams  of  coal.     Great  quantities  of  sulphuret  of  iron.     "  Fos- 
iod  is  found  iu  some  of  tbe  layers  in  large  quantities,  and 
very  distiuct  impressions  of  net-veined  leaves  were  examined 
)  clay  at  French's  lauding"     130  feet,  or  more. 

Represents  No.  1 
of  the  Nebraska 
section. 

At  the  time  this  and  the  Alabama  sections  were  made  out,  a  large  area 
in  Upper  Missouri  country,  now  separated  into  Nebraska  proper,  and  the 
Territories  since  called  Dakota  and  Montana,  was  known  under  the  general 
name  Nebraska  Territory.  At.  that  time,  the  five  members  of  the  Upper 
Missouri  Cretaceous  section  had  also  not  received  geographical  names,  but 
were  merely  designated  by  the  numbers  1,  2,  3,  4,  and  5,  from  below.  Con- 
sequently, the  Upper  Missouri  equivalents  in  the  column  on  the  right  of 
these  sections  were  merely  numbered,  and  the  whole  series  was  there  referred 
to  what  was  then  known  as  the  Nebraska  section. 

By  comparing  this  New  Jersey  section  with  that  of  the  Upper  Missouri 
Cretaceous  series  given  farther  back,  the  parallelism  of  the  different  divisions, 
n — vi 
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so  far  as  those  of  the  Upper  Missouri  correspond  to  those  of  New  Jersey,  will 
be  readily  understood.  For  instance,  the  lowest  bed  (marked  J  )  in  the  New 
Jersey  section  almost  certainly  represents  the  Dakota  group  (No.  1)  of  the 
Upper  Missouri  section  ;  at  least,  it  holds  the  same  position  at  the  bottom 
of  ihe  series,  and,  like  the  Dakota,  group,  it  contains  numerous  leaves  of  the 
higher  types  of  dicotyledonous  trees.  These  leaves  from  New  Jersey  have 
not,  it  is  true,  been  thoroughly  compared  with  those  found  in  the  Dakota 
group,  but  the  general  aspect  of  the  specimens  from  these  two  distantly- 
separated  localities  is  the  same,  and  indicates  a  similar  flora;  and  most  of  the 
genera,  as  well  as  some  of  the  species,  are  believed  to  be  identical.* 

As  in  Mississippi  and  Alabama,  the  Fort  Benton  and  Niobrara  groups 
seem  to  have  no  representatives  in  New  Jersey,  nor,  so  far  as  yet  known, 
anywhere  east  of  the  Mississippi.  That  the  beds  marked  c,  d,  and  e,  in  the 
New  Jersey  section,  represent  the  division  No.  4,  called  the  Fort  Pierre 
group  in  the  Upper  Missouri,  and  that  the  New  Jersey  bed  b  is  equivalent  to 
the  Fox  Hills  group  (No.  5)  of  the  Upper  Missouri  section,  we  have,  it  is 
believed,  entirely  satisfactory  palseontological  evidence. 

In  an  article  by  Professor  Hall,  on  the  distribution  of  the  Cretaceous  rocks 
of  America  and  their  relations  as  developed  at  distantly-separated  localities  in 
this  country,  published  in  the  July  number  of  the  American  Journal  of  Science 
and  Arts  for  1857,  it  will  be  seen  that  he  adopted  essentially  the  same  con- 
clusions in  regard  to  the  parallelism  of  the  subdivisions  of  the  Cretaceous 
series  ot  the  Upper  Missouri  and  New  Jersey  ;  also  in  an  article  on  the 
same  subject  in  the  United  States  and  Mexican  Boundary  Survey,  published 
in  1858.f 

*  Since  writing  the  foregoing,  the  author  has  observed  that  Professor  Lesquereux  states,  in  Dr. 
Hayden's  Report  of  1874,  p,  360,  that  lie  had  examined  a  collection  of  the  leaves  front  this  horizon  in 
New  Jersey,  belonging  to  Professor  Cook,  and  adds  that  they  "represent  many  species  identical  with 
those  of  the  Dakota  group,  or,  at  least,  evidently  related  forms.  Both  Magnolia  Capellini,  and  especially 
AI.  alternans,  are  among  them";  thus  confirming,  in  the  most  decided  manner,  when  taken  in  connec- 
tion with  the  other  facts,  the  parallelism  of  the  lowest  Cretaceous  bed  in  New  Jersey  with  the  Dakota 
group  of  the  Upper  Missouri. 

Dr.  Hayden  and  the  writer  once  collected  many  of  these  New  Jersey  leaves  from  a  locality  on 
Earitan  River,  with  the  view  of  comparing  them  with  the  collections  from  the;  Dakota  group ;  but,  before 
this  could  be  done,  the  specimens  were  all  saturated  with  water  during  the  lire  at  the  Smithsonian  Insti- 
tution, and,  for  the  most  part,  crumbled  to  pieces. 

tThis  volume  of  the  United  States  and  Mexican  Boundary  Survey  bears  the  date  of  1857  on  the 
title-page,  but  it  was  not  published  until  the  summer  of  185S.  See  Am.  Jour.  Sei.  and  Arts  for  July,  1859, 
p.  149. 
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PARALLELISM     OF     THE     SUBDIVISIONS     OF     THE     UPPEK     MISSOURI     CRETACEOUS 
SEC  HON    WU'H    THOSE    OP    THE    SAME    IN    EUROPE. 

*  Before  proceeding  to  the  consideration  of  the  relations  of  our  Upper 
Missouri  Cretaceous  subdivisions  to  those  of  foreign  countries,  il  is  proper  to 
give  a  brief  review  of  (he  previously-expressed  views  of  others  on  this  point, 
as  well  as  on  the  parallelism  of  the  equivalent  beds  in  New  Jersey,  and 
farther  southward  in  this  country,  with  the  recognized  subdivisions  of  the 
Cretaceous  of  Europe. 

The  Cretaceous  strata  of  New  Jersey  were  first  referred. to  that  epoch 
by  the  lamented  Lardner  Vanuxem,  one  of  the  State  geologists  of  New 
York.  He  did  not,  however,  attempt  to  trace  out  the  correlation  of  particular 
beds  of  the  New  Jersey  series  with  those  of  the  Old  World.  Dr.  Morton, 
however,  to  whom  we  are  indebted  for  figures  and  descriptions  of  a  consid- 
erable number  of  the  New  Jersey  Cretaceous  fossils,  seems  to  have  regarded 
these  rocks  and  their  equivalents  in  the  Southern  States  as,  in  a  general  way, 
representing  the  White  Chalk  of  Europe.f  Later,  however,  he  regarded 
the  upper  calcareous  bed  of  Timber  Creek,  New  Jersey,  only,  as  being 
contemporaneous  with  the  European  White  Chalk ;  while  the  beds  below, 
in  New  Jersey,  South  Carolina,  Mississippi,  Arkansas,  and  Upper  ■Missouri, 
he  thought  represented  all  the  Cretaceous  below  the  White  Chalk.  J 

Sir  Charles  Lyell  expressed  the  opinion  that  the  fossils  of  the  New 
Jersey  Cretaceous  beds  "on  the  whole  agree  most  nearly  with  those  of  the 
upper  European  series  from  Maestricht  beds  to  the  Gault  inclusive".  § 

Prof.  Henry  D.  Rogers,  with  his  usual  sagacity  in  such  matters,  remarked, 
in  his  able  Report  on  the  Geology  of  New  Jersey,  that  he  did  not  regard  the 
Green-sands  of  that  State,  "in  the  strict  sense  of  the  words,  as  the  equivalents 
of  the  Green-sand  formation,  so  called,  of  Europe".  || 

In  his  Cours  Elementaire  de  Pale'ontologie,  Alcide  d'Orbigny  refers  the 
New  Jersey  Cretaceous  beds,  as  well  as  those  of  Nebraska  (—  Upper  Mis- 
souri), Arkansas,  Texas,  and  Alabama,  all  to  his  Senonien,  the  equivalent 
of  the  White  Chalk  and  Maestricht  beds  of  the  Old  World.  H 

Pictet,  in  his  Trade  de  Pale'ontologie,  also  refers  most,  if  not  all,  of  the 
New  Jersey  Cretaceous  fossils  to  the  era  of  the  White  Chalk  of  Europe. 

*  These  remarks  were  substantially  presented  in  a  paper  published  by  the  author,  jointly  with 
Dr.  Haydou,  in  the  Proceed.  Acad.  Nat.  Sci.  for  Dee.,  1861,  428,  etc. 

t  See  Synop.,  *:i,  1834.  !  Jour.  Acad.  Nat.  Sci.,  VIII,  old  ser.,  -'17,  1841.  vn  Manual,  d24. 

||  Report  Geol.  Now  Jersey,  178,  1845.  H  Cours  fileui.,  II,  671-672,  1852. 
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Dr.  Isaac  Lea,  of  Philadelphia,  in  an  interesting  paper  read  before  the 
Academy  in  December,  1858,  likewise  favored  the  conclusion  that  the  New 
Jersey  Green-sands  represent  the  Senonien  of  d'Orbigny,  but,  at  the  same 
time,  he  suggested  some  reasons  for  thinking  that  Ihey  may  possibly  belong 
to  a  lower  horizon. 

From  a  careful  review  of  the  whole  subject,  and  an  attentive  study 
of  extensive  collections  from  the  various  Upper  Missouri  Cretaceous  rocks 
throughout  wide  areas,  the  author  was  led  to  adopt  (in  a  joint  paper  with 
Dr.  Hayden,  published  in  the  Proceedings  of  the  Academy  in  December, 
18G1)  the  views  of  d'Orbigny,  so  far  as  regards  the  middle  and  upper  beds 
of  the  New  Jersey  Cretaceous,  and  their  equivalents  in  the  Upper  Missouri 
country  and  districts  farther  southward,  both  east  and  west  of  the  Mississippi; 
that  is  to  say,  his  opinion  that  these  upper  members  represent  the  Upper  or 
White  Chalk,  and  probably  the  Maestricht  beds,  was  fully  adopted.  But  all 
of  the  older  Upper  Missouri  Cretaceous  beds,  and  their  equivalents,  so  far 
as  elsewhere  represented  in  this  country,  almost  certainly  belong  to  the 
horizon  of  the  Lower  or  Gray  Chalk  ;  or  perhaps  in  part  to  that  of  the  Upper 
Green-sand,  of  the  Old  World,  as  shown  in  the  paper  above  cited. 

The  evidence  respecting  the  exact  part  of  the  European  Cretaceous 
series  to  which  the  Dakota  group  belongs  is  not  entirely  satisfactory,  the 
few  animal  remains  yet  known  from  it  being  mainly  casts,  and,  so  far  as 
determined,  not  such  forms  as  can  be  regarded  as  especially  characteristic 
of  any  particular  horizon  in  the  Cretaceous  of  Europe.  Up  to  this  time,  we 
also  know  of  no  single  species  being  common  to  it  and  any  of  the  beds 
above;  but  then  we,  as  yet,  know  comparatively  only  a  few  species  of  animal 
remains  from  this  rock.  One  of  these,  however,  belongs  to  the  Cretaceous  genus 
Leptosolen;  while  the  other  shells  are  allied  to  Cretaceous  species  and  unlike 
Jurassic  forms.  In  addition  to  this,  the  modern  affinities  of  the  numerous 
leaves  of  the  higher  types  of  dicotyledonous  trees  found  in  it,  present  a 
strong  objection  to  the  adoption  of  the  conclusion  that  it  may  belong  to  a 
lower  horizon  than  the  Upper  Green-sand  of  British  geologists;  while  its 
position  directly  below  beds  almost  beyond  doubt  representing  the  Lower  or 
Gray  Chalk,  precludes  its  reference  to  any  higher  stratigraphical  position. 
Consequently,  we  have  long  regarded  it  as  most  probably  representing,  in 
part,  if  not  the  whole,  of  the  Upper  Green-sand,  ami  therefore  cannot  agree 
with  d'Orbigny  in  referring  its  equivalent  in  New  Jersey,  Alabama,  etc., 
along  with  the  later  \>f(\s,  In  the  Senonien  or  While  Chalk  horizon. 
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In  making  comparisons  for  the  determination  of  the  equivalents  of  the 
subdivisions  of  our  Upper  Missouri  Cretaceous  scries  with  those  of  Europe, 
it  is  necessary  to  view  i  he  Fori  Benton  and  Niobrara  groups,  and  possibly 
even  the  Dakota  also,  as  forming  together  one  division  ot  the  Cretaceous 
system,  because  parallels  of  the  smaller  subdivisions  cannot,. at  least  in  our 
present  knowledge  of  the  subject,  be  traced  out  in  detail  on  opposite  sides 
of  the  Atlantic.  The  evidence  that  at  least  the  Fort  Benton  and  Niobrara 
groups  represent  the  Lower  or  Gray  Chalk,  and  possibly  also  in  part  the 
Upper  Green-sand  of  the  English  geologists,  will  be  readily  understood  by 
the  following  list  of  Upper  Missouri  species  from  the  groups  mentioned,  either 
identical  with,  cr  very  closely  allied  to,  species  found  at  the  horizons  referred 
to  in  England  and  on  the  continent. 

SPECIES  FROM  THE  FORT  BENT!  >N  AM)  NIOBRARA  SPECIES  PROM   THE    LOWER  CHALK  AND  UPPER 

GROUPS  ( IF  THE  UPPER  MISSOURI.  GREKN-SAND  OF  EUROPE. 

Mortoniceras  Shoslwnense,  M Represented  by  M.vespertinus,  Morton  (sp.).* 

Prionoeyclus  IFoolgari,  Man  tell  (sp.) =  Ammonites  Woolgari,  Mautell. 

Scaphites  Warrenamts ,  M.  &  H.,verg  nearly  related  to..  .S.  cequalis,  Sowerby.t 

Scaphites  larvceformis.,  M.  &  H.,  same  type  as S.  cequalis,  Sowerby. 

Nautilus  elegatis,  Sowerby N.  elegans,  Sowerby. 

Inoceramus  probhmaticus,  Schloth I.problematicu8,Sch.i 

Inoceramus  tutus,  Mantell /.  latus,  Mant. 

The  foregoing  list  of  identical  or  very  closely-allied  species  might  be 
extended  by  including  forms  found  in  equivalent  beds  of  these  groups  farther 
southward,  while  the  evidence  that  these  divisions  represent  the  European 
members  of  the  Cretaceous  suggested,  receives  further  support  from  the  fact 
that  we  as  yet  know  of  no  foreign  strictly  Upper  Chalk  species  occurring  in 
them,  and  of  but  one  marked  form  (our  Inoceramus  umbonatus  of  the  Fort 
Benton  group)  that  is  most  nearly  allied  to  any  European  Upper  Chalk  species.§ 
Yet,  in  the  succeeding  rocks  above,  as  shown  farther  on,  the  White  Chalk 
fauna  is  clearly  represented  by  a  number  of  closely-allied,  and  some  identical 
forms. 

As  before,  however,  these  upper  divisions — the  Fort  Pierre  and  Fox 
Hills  groups — are  so  intimately  related,  palseontologically,  that  in  comparing 

*  Tbis  is  Ammonites  Texanus,  Roemer,  which  lias,  according  to  Mr.  Gabb,  been  found  to  be  exactly 
identical  with  the  type  of  Dr.  Morton's  previously-published  A.  vesperiinus,  the  type  of  the  genus 
Mortoniecras.  It  has  been  found  at  Gossan,  France,  by  Hauer,  where  it  is  believed  to  occur  in  beds  of  the 
age  of  the  Lower  or  Gray  C'balk. 

tin  Agassiz  and  Desor's  German  translation  of  Sowerby's  Mineral  G'ouchology,  this  is  given  as  a 
Chalk-Marl  (  =  Gray-Chalk)  species.  It  is  now  regarded  as  an  Upper  Green-sand  species  by  European 
authors. 

{This  species  is  said  to  occur  in  the  Upper  Green-sand,  but  is  generally  confined  to  the  Gray  Chalk. 

j  This  species  is  most  nearly  related  to  Inoceramus  involutes,  Sowerby,  from  the  Upper  Chalk, 
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them  with  the  European  members  of  the  Cretaceous  system,  as  developed 
there,  with  the  view  of  determining  their  proper  horizon  in  the  same,  it 
becomes  necessary  to  view  them  as  forming  together  one  natural  division. 
When  thus  considered,  it  becomes  clearly  evident,  as  has  long  been 
known,  that  they  represent  the  Upper  or  White  Chalk  of  Europe.  A  longer 
list  of  species  from  these  American  upper  divisions  identical  with,  or  so 
closely  allied  to,  European  White  Chalk  forms,  as  to  be  safely  viewed  as  rep- 
resentatives of  the  same,  might  be  made  out;  but  the  following  few  ex- 
amples will,  perhaps,  be  sufficient: 

SP.  FROM  FT.  PIERRE  AND  FOX  HILLS  AMERICAN  LOCALITIES.  FOREIGN   LOCALITIES  AND 

GROUPS,   AND  EQ.  REDS.  POSITIONS. 

NuclcoKtea  crucifcr.  Morton New  Jersey Occurs  in  White  Chalk  of  Fiance. 

Osirca  larva,  Lam Dak.,  New  Jersey,  Alab.,ctc England,  France;    White  Chalk 

anil  Maestricht  beds. 

Neitliea  Mortoni,  d'Orb New  Jersey,  Alabama,  etc France;  White  Chalk. 

Gryphaa  reticularis,  Lam New  Jersey,  Tennes.,  Alab.,  etc England,    France,    etc. ;    White 

Chalk  and  Maestricht  beds. 
Inoceramus  Sardbini, Mort Dak.,  New  Jersey,  Alab.,  etc Near    I.   Cripsii,  Mant. ;    White 

Chalk,  England,  etc. 

liaculites  aneeps,  Lam Wyom.,  New  Jersey,  Texas? White  Chalk  of  Europe. 

Nautilus  Delayi,  Mort Dakota.New  Jersey,  etc Near    X.    hvciyaius,  d'Orb.,  and 

allied  White  Chalk  species. 
Scaphitcs  Conradi,  Mort. Dak.,  Mont.,  New  Jersey,  Alab.,  etc. .  Very  like  S.  pulcherrimus,  Roem. ; 

White  Chalk,  Germany. 
ScapMtea  nodosus,  Owen Dak.,  Mont.,  Colorado,  etc Near  S.  connlrictus,  Sow.,  and  S. 

compressus, Sow.;  WhiteChalk, 

EDgland  and  France. 

Sphenodiscus  7t  »/ie«  fun's,  Owen  (sp.)  .  .Dakota,  Colorado,  etc White  Chalk,  Limbonrg. 

Belemnitella  mucronata,  Sch New  Jersey,  Alab.,  Miss.,  etc Widely  extended  in  White  Chalk 

of  Europe;  also  in  Maestricht 

beds. 

It  is  true  that  we  have  from  these  upper  beds  a  few  forms  most  nearly 
allied  to  Lower  Chalk  and  Upper  Green-sand  species,  such  for  instance  as  our 
Micrabacia  Americana,  nearly  related  to  the  European  M.  coromda,  from  the 
Upper  Green-sand,  and  our  Cucullaa  Shwnardi,  closely  resembling  C.  fibrosa, 
Sowerby,  from  the  same  horizon.  On  the  other  hand,  our  Websteria  cretacea, 
from  the  Fox  Hills  group,  has  no  known  representative  in  the  Old  World  but  W. 
crisioides  of  Edwards  and  Haime,  from  the  Eocene  of  England,  and  Ostrea 
(Gryphostred)  vomer,  Morton,  which  is  scarcely  distinguishable  from  O.  eversa, 
Deshayes,  from  the.  same  horizon.  As  a  whole,  however,  the  fauna  of  these 
beds,  as  already  shown,  clearly  and  unmistakably  represents  that  of  the 
Upper  or  White  Chalk  of  the  Old  World. 

From  the  foregoing  facts,  it  will  be  seen  that  the  most  strongly-marked 
palseontological  break  in  the  Upper  Missouri  Cretaceous  section,  given  farther 
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back,  is  al  the  line  separating  the  Niobrara  from  the  Fori  Pierre  group:  and 
thai  the  Upper  Missouri  beds  above  this  horizon,  as  stated  above,  represent 
the  Upper  or  .White  Chalk,  and  those  below  il  the  Lower  or  Gray  Chalk, 
and  perhaps  also  in  |nir!  the  Upper  Grreensand,  of  the  English  geologists. 
Hence  this  line  of  division  assumes  importance  from  a  broader  view  of  the 
subject  than  from  any  reasoning  based  on  its  known  persistence  from  Fort 
Benton  in  the  far  north,  to  Texas  and  New  Mexico  in  the  distant  south. 

FRESH-    AND    BRACKISH- WATEK    LIGNITE    DEPOSITS    OF    THE    UPPER   MISSOURI. 

In  regard  to  the  Cretaceous  age  of  all  the  rocks  of  the  Upper  Missouri  sec- 
lion  given  on  pages  xxiv  and  xxv.  it  will  be  seen  that  there  is  now  no  difference 
of  opinion.  Just  here,  however,  that  is,  in  passing  from  the  Fox  Hills  group 
or  tipper  member  of  that  section  into  the  lignite-bearing  rock  above,  we  enter 
upon  disputed  ground.  Although  not  very  much  prominence  has  generally 
been  given  to  the  fact,  especially  by  those  who  have  attempted  the  correlation  of 
these  deposits  with  particular  rocks  elsewhere  in  the  far-west,  it  is  never- 
theless true,  that  there  appear  to  be  two  distinct  groups  of  lignite-bearing 
strata  in  the  Upper  Missouri  country,  that  are  often  spoken  of  and  viewed 
as  if  they  formed  one  homogeneous  rock.  These  are  (he  Judith  River  and 
Fort  Union  groups. 

Although  we  have  long  regarded  the  Judith  River  beds  as  forming  a 
distinct  group  older  than  the  Fort  Union  deposits,  the  difficulty,  without 
more  detailed  stratigraphical  examinations  throughout  considerable  areas,  of 
deciding  to  which  of  these  horizons  particular  species  only  known  from 
isolated  localities  properly  belong,  prevented  the  arrangement  of  the  figures 
of  the  fossils  from  these  groups  in  all  cases  on  separate  plates.  For  the 
same  reason,  the  species  have  all,  from  both  of  these  groups,  been  described 
together  in  the  body  of  this  work  under  one  general  head,  though  the  horizon 
to  which  each  belongs  has,  when  certainly  known,  been  definitely  stated  in 
connection  with  its  description;  and  where  doubts  existed  on  this  point,  the 
horizon  to  which  species  are  believed  to.  belong,  has  been  less  confidently 
stated.  In  these  remarks,  however,  the  two  groups  will  be  separately  con- 
sidered as  follows: 

Judith  River  group. — The  first  information  in  regard  to  this  group 
was  derived  from  the  observations  and  collections  of  Dr.  Hayden  during  his 
two  years'  sojourn  in  this  distant  country.  It  was  first  examined  by  him  at 
the  typical  locality  near  the   mouth  of  the  Judith    River  on  the    Upper   Mis- 
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souri  in  Montana  Territory.  But  we  have  reason  mow  to  believe  that  it 
exists  at  other  localities  in  the  Upper  Missouri  country,  either  under  the 
Fort  Union  group,  or  at  some  other  places  where  the  latter  may  not  exist. 
At  the  typical  locality,  it  evidently  rests  upon  well-marked  Cretaceous  strata 
belonging  to  the  horizon  of  the  upper  part  of  the  Fox  Hills  group;  and 
both  have  been  upheaved  together  in  such  a  manner  as  to  show  conclusively 
that  there  is  no  discordance  of  stratification,  or,  in  other  words,  that  they 
are  conformable.*  Owing  to  this  disturbed  condition  of  the  strata,  it  was 
found  difficult  to  make  out  a  detailed  section  showing  the  order  of  succession 
of  the  whole  series ;  but  the  following,  prepared  from  Dr.  Hayden's  notes, 
and  the  study  of  the  fossils  from  these  beds,  will  at  least  convey  a  general 
idea  of  their  nature  here,  if  not  of  the  details  of  the  whole  group.  It  is 
given  in  descending  order. 

Section  of  the  Judith  Hirer  group  as  seen  at  the  mouth  of  Judith  River. 


A. 

Yellow  arenaceous  marl  passing  downward  into  gray  grit,  with  small  seams  of  lignite. — 
Ostrea  subtrigonaltif,  Corlricula  occidentalis,  C.  cytheriformis,  Goniobasis  convexa,  etc. 

S3 

o 

B.     I  Impure  lignite,  containing  much  sand  and  silicifled  wood. — Ostrea  subtrigonalis. 

43 

o 

C. 

Alternations  of  sand  and  clay,  with  particles  of  lignite;  also  reddish  argillaceous  con- 
cretions, with  a  few  Saurian  teeth  aud  fresh-water  shells. 

43 
© 

o 

GO 

D. 

Alternate  strata  of  sand  and  clay,  with  impure  lignite,  and  silicifled  wood  in  a  good 
state  of  preservation. 

% 

.© 
o 

E. 

Variable  bed  consisting  of  alternations  of  sand  aud  clay,  with  large  concretions  contain- 
ing great  numbers  of  Goniobasis,  Campeloma,  Hviparus,  Planorbis,  Spkcerium,  etc.,  asso- 
ciated with  Saurian  remains  resembling  the  Iguanodon  and  Megalosaurus ;  also  remains 
of  Trionyx,  etc. 

4-S 

O 

o 

F. 

Alternations  of  impure  lignite  aud  yellowish-browu  clay,  the  latter  containing  shells 
of  Unio,  Viviparus,  Goniobasis,  Sphmrium,  aud  scales  of  LepUlotus. 

G. 

Ferruginous  sand  aud  clay,  with  in  upper  part  a  seam  three  or  four  inches  in  thick- 
ness, mainly  composed  of  shells  of  Unio*    Lower  part  coarse  ferruginous  grit,  with  a 
seam  near  the  base  almost  entirely  composed  of  shells  of  Unio  I>ana;  V.  Deieeyi,  and 
JJ.  suhspatutata. 

O 

o 

*  The  occurrence  here  together  of  these  two  entirely  distinct  formations,  has  caused  some  little 
confusion  in  citations  of  what  has  been  written  about  theni.  For  instance,  remarkB  uiade  by  the  author 
in  regard  to  the  undoubted  Cretaceous  beds  here,  in  a  little  report  on  fossils  from  the  same  horizon 
near  Greeley,  Colorado  (Bull.  U.  S.  Geol.  Survey,  No.  1,  2d  ser.,  40  and  41),  have  been,  by  an  oversight, 
quoted  by  my  young  tiieud  Dr.  Peale,  as  if  intended  to  apply  to  the  brackisb-water  Judith  River 
group,  here  under  consideration,  instead  of  to  the  well-marked  Cretaceous  beds  there.  (See  Dr.  Hay- 
den's Ann.  Report  U.  S.  Geol.  Survey  of  the  Territories,  first  division,  l^Tii.  1  15.) 
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The  invertebrate  remains  from  these  beds  were  described  in  t  lie  joint 
names  of  Meek  and  Haydenin  the  Proceedings  of  the  Philadelphia  Academy 
of  Natural  Sciences  in  1856*  They  belong  mainly  to  the  genera  Ostrea, 
Anomia,  Unto,  Corbula,  Sphesrium,  Corbicula,  Campeloma,  Viviparus,  Planorbis, 
Goniobasis,  Bulinus,  etc.,  all,  with  possibly  the  exception  of  one  species 
of  Campeloma,  being  specifically  distinct  from  forms  found  in  the  Fort 
Union  group.  In  addition  to  this,  they  have  a  decidedly  older  look; 
that  is,  they  are  all  more  changed  by  the  process  of  fossilization  than  those 
of  the  Fort  Union  group,  which  are  usually  as  fresh  and  unaltered  in 
appearance  as  merely  bleached  .shells  of  existing  species.  The  presence  of 
two  species  of  Ostrea  in  considerable  numbers,  and  of  an  Anomia,  in  these 
Judith  River  beds,  also  imparts  to  their  fauna  a  more  brackish-water  aspect, 
and  even  renders  it  probable  that  some  of  the  beds  were  deposited  in  salt 
water,  and  that  the  associated  fresh-water-  and  land-types  were  carried  into 
the  same  by  streams. 

The  fact  that  fresh-  and  brackish-water-  as  well  as  land-types  of  shells 
have  been  almost  everywhere  found  to  present  close  similarity  to  existing 
types  in  rocks  of  all  ages  in  which  they  occur,  taken  in  connection  with  the 
additional  fact  that  the  species  from  these  beds  have  not  yet  been  found  in 
any  well-established  horizon  elsewhere,  renders  them  of  very  little  use  in 
determining  the  age  of  these  beds. 

The  vertebrate  remains  from  them,  however,  which  were  referred  by 
Dr.  Hayden  to  Professor  Leidy,  were  found  by  that  gentleman  to  present 
decidedly  nearer  relations  to  Cretaceous  than  Tertiary  types,  some  of  them 
being  Dinosaurian  related  to  the  Iguanodon,  Megalosaurus,  etc.  Hence  he 
was  led  to  express  the  opinion  that  these  deposits  represent  a  formation  "like 
that  of  the  Wealden  ".f  From  these  facts,  and  the  direct  association  of 
these  isolated  deposits  with  marine  well-marked  Cretaceous  strata,  the 
precise  horizon  of  which  was  not  then  known  (since  found,  as  already  stated, 
to  belong  to  the  upper  part  of  the  Fox  Hills  group),  Dr.  Hayden  and  the 
writer  were  led  to  express  the  opinion  that  there  might  be  "here  at  the 
base  of  the  Cretaceous  system  a  fresh-water  formation  like  that  of  the 
Wealden  ".J 

Dr.  Leidy  also  described  among  Dr.  Hayden's  collections  from  the  lowest 

*  Proceed.  Acad.,  1856,  VIII,  115. 

t  Proceed.  Acad.,  18r>C,  VIII,  72,  89,  and  311.     See  also  Trans.  Am.  Phil.  Soc,  March,  1859,  123 

X  Proceed.  Acad.,  1856,  VIII,  114. 

11— VII 


L  INTRODUCTORY  REMARKS. 

beds  of  the  Upper  Missouri  Lignites  near  Moreau  and  Grand  Rivers,  Nebraska, 
very  probably  belonging  to  the  horizon  of  the  Judith  River  group,  some  ver- 
tebrate remains,  which  have  been  considered  Cretaceous  types  by  Professor 
Cope.  The  latter  irentleman  has  also  described  from  branches  of  Milk  River, 
in  British  America,  some  Dinosaurian  and  other  vertebrate  remains,  collected  by 
Dr.  Dawson,  geologist  of  the  British  North  American  Boundary  Survey,  which 
he  regards  as  proving  the  beds  from  which  they  came  to  be  of  Cretaceous 
age.*  In  his  large  report  on  the  Cretaceous  Vertebrata  of  the  West,  issued 
in  1875,  Professor  Cope  again  refers  the  Judith  River  vertebrates,  and  all  of 
the  others  from  the  several  other  localities  in  the  Upper  Missouri  country 
mentioned,  to  the  Cretaceous,  but  assigns  the  whole  to  the  Fort  Union  group. 
To  the  writer  of  these  remarks,  however,  there  seems  to  be  very  little  reason 
to  doubt  that  the  beds  from  which  nearly  if  not  quite  all  of  these  Cretaceous 
types  of  vertebrates  came,  belong  to  the  horizon  of  the  older  brackish-  and 
fresh-water  beds  at  the  mouth  of  Judith  River,  for  which  the  name  Judith 
River  group  has  been  used. 

That  these  older  beds  (the  Judith  River  brackish-  and  fresh-water  depos- 
its and  their  equivalents  elsewhere)  are  Cretaceous,  is  certainly  highly  prob- 
able, as  has  been  suggested  by  the  author  on,  former  occasions ;  yet  this  can 
scarcely  be  properly  regarded  as  an  established  fact.  The  presence  of  the 
Dinosaurian  and  other  types  of  vertebrate  remains  in  them,  unlike  any  of  the 
forms  found  in  other  parts  of  the  world  in  later  than  Cretaceous  rocks,  is 
undoubtedly  a  very  strong  argument  in  favor  of  the  conclusion  that  they 
belong  to  that  epoch.  On  the  contrary,  however,  some  Eocene  types  of  ver- 
tebrates have  also  been  found  in  these  beds  at  certain  localities,  such,  for 
instance,  as  Plastomenus,  a  Tortoise,  the  type  of  which  is  from  the  Eocene 
of  Wyoming  and  New  Mexico  ;  and  remains'  of  Garfishes  of  the  genus  Wastes, 
discovered  by  Professor  Dawson  on  branches  of  Milk  River,  in  beds  almost 
certainly  of  the  same  age  as  those  of  the  typical  Judith  River  locality,  where 
the  last-mentioned  genus  also  occurs  along  with  the  Cretaceous  types  of  Sau- 
rians.  Some  of  the  plants  described  by  Professor  Lesquereux,  and  regarded 
by  him  as  decidedly  Eocene,  seem  also  to  come  from  beds  belonging  to  this 
horizon. 

Respecting  the  occurrence  of  the  Judith  River  group  at  other  localities 

*  See  Dr.  Dawson's  Report  on  the  Geology  of  the  British  North  American  Boundary  Survey,  p. 
333 ;  Montreal,  1875. 
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in  the  Upper  Missouri  than  those  already  mentioned,  we  have  not  much  pre- 
cise information  ;  but,  from  specimens  found  al  several  oilier  isolated  localities 
in  thai  region,  it  is  believed  to  be  somewhat  extended  there  at  the  base  of 
the  Fort  Union  group. 

Professor  Cope  mentions  some  vertebrate  types  found  by  him  that  would 
appear  to  indicate  its  existence  in  New  Mexico.  We  have,  however,  so  far  as 
known  to'the  writer,  no  evidence  from  invertebrate  remains,  of  its  extension 
so  far  southward,  though  there  is  no  known  reason  why  it  may  not  do  so.  It 
can  only  be  said  that  none  of  the  Upper  Missouri  invertebrates  characteristic 
of  this  horizon  have  yet  been  brought  in  from  any  locality  south  of  about  the 
latitude  of  the  southern  boundary  of  Montana,  with  one  exception,  mentioned 
below,  in  Southern  Wyoming. 

The  exception  alluded  to  above  is  Corbicula  cytheriformis,  M.  &  H.,  one 
of  the  most  common  species  of  the  Judith  River  group  at  the  typical  locality, 
and  near  the  mouth  of  Muscleshell  River  on  the  Missouri  in  Montana.  In 
1873,  several  specimens  of  a  Corbicula,  agreeing  exactly  with  the  above 
species,  were  found  by  the  writer  and  Dr.  Bannister  at  the  top  of  a  very 
extensive  series  of  brackish-water  lignitiferous  strata  at  Black  Butte  station 
on  the  Union  Pacific  Railroad,  Wyoming.  It. is  also  an  interesting  fact 
that  almost  directly  associated  with  this  Corbicula,  and  species  of  Ostrea, 
Viviparus,  Goniobasis,  etc.,  we  found  bones  of  a  large  Dinosaur  ian,  that  has 
since  been  described  by  Professor  Cope  under  the  name  Agathaumas  sylves- 
tris,  and  referred  by  him  to  the  Cretaceous  epoch,  or  to  an  intermediate 
horizon  between  the  Cretaceous  and  the  Lower  Eocene.  Yet,  directly  mingled 
with  these  Dinosaurian  bones,  numerous  leaves  of  dicotyledonous  trees  occur, 
that  Professor  Lesquereux  as  confidently  refers  to  the  Eocene.  It  would  be 
unsafe,  however,  to  refer  these  Black  Butte  beds  positively  to  the  horizon  of 
the  Judith  River  group  on  the  evidence  of  a  single  species  of  Corbicula,  the 
presence  of  lignite,  and  Dinosaurian  remains;  but  it  is  certainly  an  interesting 
coincidence  that  it  should  be  found  here  at  this  remote  locality  under  such 
similar  circumstances. 

In  this  connection,  it  is  proper  to  explain  that  this  Wyoming  Lignite 
group,  which  we  have  called  the  Bitter  Creek  series,  is  of  very  considerable 
thickness,  and  includes  a  number  of  beds  of  lignite,  or,  more  strictly  speak- 
ing, brown-coal,  at  some  places  quite  extensive,  and  of  good  quality.  On  first 
examining  two  new  species  of  shells  from  a  lower  position  in  this  series  at 
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Hallvllle,  three  miles  west  of  Black  Butte,  collected  by  Dr.  Hayden  in  1870, 
they  were,  from  their  close  affinities  to  European  Eocene  species  of  the  same 
genus,  referred  by  the  writer  to  that  horizon.*  On  examining  a  few  other 
shells,  however,  from  a  still  lower  position  in  this  series,  seven  or  eight  miles 
farther  westward,  near  Point  of  Rocks,  collected  by  Dr.  Hayden  during  the 
following  summer,  he  was,  on  the  contrary,  led,  rather  by  their  general  simi- 
larity to  Cretaceous  forms  than  from  the  belief  that  they  were  really  identical 
with  any  known  Cretaceous  species,  to  include  them  in  the  Cretaceous  list. -f- 
These  belong  to  the  genera  Ostrea  and  Anomia,  the  latter  being  new  and 
peculiar,  while  the  former  was  very  doubtfully  referred  to  a  California  Cre- 
taceous species,  the  provisional  name  O.  Wyomingensis  being  suggested  for 
it  in  case  it  should  be  ascertained  to  be  a  new  species,  as  was  believed  most 
probably  to  be  the  case.  At  this  lime,  both  the  geographical  and  stratigraph- 
ical  relations  of  the  localities  and  beds  from  which  these  fossils  were  collected 
at  the  two  localities  were  unknown  to  the  author. 

On  visiting  this  region  in  1873,  he  learned  for  the  first  time  that 
the  Hallville  and  Point  of  Pock  localities,  which  had  afforded  the  fossils 
mentioned,  were  only  a  few  miles  apart,  and  that  the  strata  between  the 
two  horizons,  as  well  as  far  above  that  of  the  Hallville  mines,  up  to  and 
including  the  beds  at  Black  Butte  station,  where  the  Saurian  and  other  fossils 
were  found,  contained  forms  indicating  deposition  in  brackish-  or  possibly  in 
some  cases  salt-water,  and  that  lignite  beds  occur  at  various  horizons 
through  the  whole.  The  fossils  collected  at  this  time  belong  to  the  genera 
Ostrea,  Anomia,  Corbula,  Modiola,  Corbicula,  Goniobasis  (an  American 
type  of  Melanian),  a  shell  similar  to  Viviparus  trochiformis  of  the  Upper 
Missouri  Port  Union  Lignite  group,  and  Corbicula  cythriformis,  of  the  Judith 
River  group. 

The  last-mentioned  fossils,  and  species  of  the  other  genera,  were  found, 
as  already  slatea,  almost  directly  associated  with  the  Dinosaurian  bones  and 
Tertiary  types  of  plants  mentioned  above.  Of  the  shell  so  nearly  resembling 
Viviparus  trochiformis,  only  a  few  very  imperfect  specimens,  consisting  of  the 
upper  turns  of  the  spire,  were  found;  but  in  form  and  surface-markings  they 
agree  almost  exactly  with  the  corresponding  part  of  V.  trochiformis,  which  led 
to  the  expression  of  the  opinion  that  they  might  possibly  belong  to  the  same 
species,  though  they  were  not  definitely  referred  to  it. 

*  l>r.  Haydeii's  Secoud  Ann.  Re(>.  Geol.  Survey  of  the  Territories,  298,  314. 
t  I>r.  Ilimlrn's  Fifth  Ann.  Rep.  Geol.  Survey  of  the  Territories,  375. 
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In  commenting  on  these  facts,  the  author  remarked,  in  Dr.  Hayden's 
Sixth  Annual  Report,  page  460,  "thai  the  occurrence  of  this  last-mentioned 
species  [the  form  similar  to  Viviparus  trochiformis]  here,  along  with  a 
Cretaceous  type  of  Reptilian,  and  a  Corbicula  apparently  identical  with  C. 
cytheriformvi  of  the  Judith  River  brackish-water  beds,  together  with  Corbulas 
very  closely  allied  to  Judith  River  species,  at  lower  horizons  in  this  series, 
and  the  occurrence  of  some  vertebrates  of  Cretaceous  affinities  at  the  Judith 
River  localities,  would  certainly  strongly  favor  the  conclusion,  not  only  that 
this  Judith  River  formation,  the  age  of  which  has  long  been  in  doubt,  is  also 
Cretaceous,  but  that  even  the  higher  fresh-water  Lignite  formation  at  Fort 
Clarke  [Fort  Union  group],  and  other  Upper  Missouri  localities,  may  also 
be  Upper  Cretaceous  instead  of  Lower  Tertiary."  Immediately  after  this, 
however,  he  added  the  following  remark: 

"That  the  Judith  River  beds  may  be  Cretaceous,  I  am,  in  the  light  of 
all  now  known  of  the  geology  of  this  great  internal  region  of  the  continent, 
rather  inclined  to  believe.  But  it  would  take  very  strong  evidence  to  con- 
vince me  that  the  higher  fresh-water  Lignite  series  [Fort  Union  group]  of 
the  Upper  Missouri  is  more  ancient  than  the  Lower  Eocene." 

Since  the  above  was  written,  Professor  Powell  and  Dr.  White  have  been 
so  fortunate  as  to  find,  at  Black  Butte  station,  several  nearly  perfect  speci- 
mens of  the  shell,  the  upper  volutions  of  which  are  so  much  like  those  of 
Vwiparus  trochiformis,  and  these  show  that  its  lower  turns  develop  two  or 
three  rows  of  nodes,  thus  removing  it  very  decidedly  from  near  relations  to 
V.  trochiformis,  and  placing  it  in  the  distinct,  but  analogous  fresh-water  genus 
Tulotoma* 

As  we  have  no  evidence  yet  of  the  occurrence  of  any  other  Fort  Union 
group  species  in  the  Bitter  Creek  series,  it  will  readily  be  seen  that  we  at 
least  still  want  the  "very  strong  evidence"  that  it  was  stated  would  be 
required  to  satisfy  the  author  that  the  Fort  Union  group  would  possibly  have 
to  be  referred  to  the  Cretaceous  in  case  the  Bitter  Creek  series  should  prove 
to  belong  to  that  epoch. 

On  the  contrary,  not  only  from  the  presence  in  these  beds  of  Dino- 
saurian  remains,  and  one  species  of  Corbicula  undistinguishable  from  the 
Judith  River  C.  cytlieriformis,  with  one  or  two  species  of  Corbula  cry  like 
forms  from  that  group,  but  aP.o  from  the  general  state  of  preservation  ol  all 

*  ii  has  since  been  described  by  Dr.  White  under  the  name  T.  Thompsoni. 
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the  fossils  of  this  series,  and  the  evidences  of  the  greater  saltness  of  the 
waters  in  which  many  of  these  beds  were  deposited,  we  have  much  stronger 
reasons  for  believing  that  they,  at  least  in  part,  represent  the  Judith  River 
group. 

After  visiting  these  Wyoming  localities  in  1873,  and  seeing  how  the 
same  general  types  of  fossils  range  through  the  whole,  from  the  heavy  beds 
of  lead-gray  and  yellowish  sandstones  along  Bitter  Creek  near  Rock  Spring 
and  Point  of  Rocks,  far  up  through  the  strata  including  the  Hallville  coal- 
beds,  to  those  at  Black  Butte  station,  in  which  the  Dinosaurian  and  other 
fossils  were  found,  the  author  was  led  to  believe  that  they  belong  to  one 
great  series,  nowhere  divisible  on  any  well-defined   paheontological  evidence. 

This  fact,  and  the  presence  of  the  Dinosaurian  far  up  near  the  top  of 
the  series,  rather  inclined  the  author  to  the  opinion  that  the  whole  belongs 
to  the  Cretaceous ;  but  he  did  not  regard  the  evidence  as  altogether  con- 
clusive, and  mentioned  the  entire  absence,  so  far  as  then  known,  of  any  of 
the  peculiarly  characteristic  Cretaceous  genera  of  Mollusca  in  these  strata.* 

Since  that  time,  .Dr.  White  and  Professor  Powell  have  found  in  one  of 
the  lower  beds  near  Point  of  Rocks — the  same  as  that  from  which  the 
Anovtia  was  obtained  that  was  regarded  by  the  author  as  scarcely  distin- 
guishable from  a  Texas  Cretaceous  species  described  by  Dr.  Roemer — a  fine 
species  of  a  new  genus  of  Buccinoid  shells  described  in  this  work  under  the 
name  Odontobasis.\  The  only  other  two  species  of  this  peculiar  genus 
known  (including  the  type)  were  found  in  the  Fort  Pierre  group  of  the 
Upper  Missouri  Cretaceous,  where  they  occur  associated  with  strictly  marine 
forms.  The  presence  here  of  a  species  of  this  peculiar  genus— elsewhere 
only  known  in  the  Cretaceous — furnishes  another  strong  argument  in  favor 
of  the  conclusion  that  these  rocks  belong  to  that  epoch. 

Some  four  hundred  feet  or  more  above  the  horizon  at  which  this  fossil 
and  the  Anomia  and  an  Ostrea  that  the  author  had  originally  arranged  in  the 
Cretaceous  list  occur,  Professor  Powell  and  Dr.  White  draw  the  line  between 
the  Cretaceous  and  Tertiary  of  this  region  ;  leaving  the  Hallville  beds  con- 
taining the  two  fossils  that  had  originally  been  referred  by  the  author  to  the 
Lower  Eocene,  and  all  the  beds  above,  up  to  and  including  the  Dinosaurian 
bed  at  Black  Butte,  in  the  Lower  Tertiary.  They  draw  this  line,  however, 
entirely  on  stratigraphieal  evidence,  there  being  something  of  a  physical  break 

*  Auu.  Eoi>_.  U.  S.  Geol.  Survey  for  1873,  459.  I  See  i':iye  :551. 
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there,  as  they  maintain,  at  many  places  in  this  region;  that  is,  there  is 
evidence  of  the  erosion  into  little  irregularities  of  the  upper  surface  of  the 
bed  just  below  this  horizon  previous  to  t he  deposition  of  that  just  above; 
while  (hey  argue  that  no  other  similar  break  occurs  in  this  region  at  any 
other  horizon  at  which  the  line  could  be  drawn. 

Those  gentlemen,  however,  at  the  same  time  frankly  admit  that  there  is 
no  corresponding  change  in  the  general  character  of  the  organic  remains  at 
this  horizon.  It'  they  are  correct,  however,  in  drawing  the  line  here,  this 
would  accord  almost  exactly  with  the  original  reference  by  the  author,  of  the 
fossils  from  the  Hallville  mine  to  the  Lower  Eocene,  and  those  from  near 
Point  of  Rocks  to  the  Cretaceous,  without  any  knowledge  of  the  strati- 
graphical  relations  of  the  beds  at  these  localities,  or  of  the  existence  of  any 
apparent  physical  break  between  the  two  horizons  Still,  after  seeing  the 
remarkable  uniformity  of  the  fossils  above  and  below  this  horizon,  the  genera 
being  nearly  all  the  same,  and  the  species  often  very  closely  allied,  it  is 
difficult  to  remove  from  the  mind  the  impression  that  the  whole  should  go 
together  as  one  group. 

Fort  Union  GROur. — Nearly  all  of  the  more  extensive  and  important 
lignite  beds  of  the  Upper  Missouri  country  seem  to  occur  in  this  group, 
which  also  occupies  a  much  more  extensive  surface-area  there  than  the  Judith 
River  group.  Whether  or  not  there  is  any  kind  of  physical  break  between 
them  where  they  occur  together,  the  writer  has  no  satisfactory  information; 
but  it  is  very  probable  that  there  is  none  whatever.  Owing  to  this  fact,  it  is 
also  doubtful  whether  we  have  been  able  to  refer  a  few  of  the  fossils  described 
in  this  report  exactly  to  their  proper  horizons.  This  is  probably  also  the  ease 
with  some  of  the  vertebrates  that  have  been  described  by  others  from  the 
Upper  Missouri  as  coming  from  the  Fort  Union  group,  or  in  a  more  general 
way  referred  to  the  Upper  Missouri  Lignite  formation.  At  any  rate,  the 
invertebrate  fossils  from  the  Judith  River  group  at  the  typical  locality,  differ 
from  those  here  regarded  as  the  characteristic  Fort  Union  group  types  to 
such  an  extent  as  to  warrant  the  separation  of  the  beds  from  which  they 
came  as  a  distinct  group.  The  Fort  Union  species  occupy  plate  44  and 
part  of  plate  43. 

Wherever  seen  resting  on  the  weft-marked.  Cretaceous,  the  Fort  Union 
group  is  always  found  to  be  conformable  to  the  latter,  whether  upheaved  or 
lying  undisturbed. 

Lewis  and  Clarke,  it   is  believed,  were  the  first  explorers  who  brought 
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information  in  regard  to  the  existence  of  lignite  (stone-coal,  as  they  called  it) 
in  the  Upper  Missouri  country, 'though  their  report  gives  no  suggestions  in 
regard  to  its  geological  relations. 

In  1843,  however,  Mr.  Edwin  Harris,  who  ascended  the  Missouri  to  the 
mouth  of  the  Yellowstone,  with  Audubon,  the  ornithologist,  evidently  gave 
more  attention  to  the  geology  of  this  region.  On  his  return,  in  1845,  he 
published  some  remarks  on  this  subject  in  the  Proceedings  of  the  Phila- 
delphia Academy  of  Natural  Sciences.*  He  also  brought  back  a  lew  fossils 
from  the  beds  near  Fort  Union,  that  were  submitted  to  a  committee  of  the 
Academy,  consisting  of  Dr.  S.  G.  Morton,  Prof.  Henry  D.  Rogers,  and  Walter 
R.  Johnson,  who  reported  that  they  were  fresh-water  shells  of  the  genera 
Lymncca,  Pkinorb'ts,  Anodonta,  etc.  They  also  mention  the  occurrence  in 
the  collection  of  leaves  of  trees,  and  express  the  opinion  that  the  beds  from 
which  these  shells  and  leaves  were  collected  belong  to  the  Tertiary  epoch.f 
This  seems  to  have  been  the  first  published  opinion  in  regard  to  the  age  of 
this  formation. 

In  1849,  Dr.  John  Evans  traced  these  lignite  strata  from  below  Fort 
Clarke  on  the  Missouri  to  a  locality  twenty  miles  below  the  mouth  of  Yel- 
lowstone River;  and,  in  1850,  Mr  Thaddeus  A.  Culbertson,  who  visited  this 
country  under  the  auspices  of  the  Smithsonian  Institution,  also  saw  these 
deposits  at  a  few  localities  above  Fort  Union.  These  gentlemen,  however, 
brought  no  fossils  from  these  rocks,  nor  did  they  publish  any  sections. 

As.  the  expedition  of  Dr.  Hayden  and  the  writer,  sent  by  Professor  Hall 
in  1853,  did  not  visit  any  of  the  districts  occupied  by  these  beds,  of  course 
no  additional  information  in  regard  to  them  was  thereby  obtained. 

Most  of  the  years  1854  and  1855,  however,  were,  as  elsewhere  stated, 
spent  by  Dr.  Hayden  in  exploring  this  country  on  his  own  account,  and  still 
later,  as  geologist  of  Government  expeditions  under  the  command  of  Lieu- 
tenant Warren  and  Captain  Raynolds.  During  Dr.  Hayden's  sojourn  in  this 
country,  he  collected  many  fossils  from  these  lignite-bearing  strata,  both 
animal  and  vegetable.  The  vertebrate  remains  were  studied  by  Professor 
Leidy  and  the  plants  by  Dr.  Newberry,  while  brief  preliminary  descriptions 
of  the  invertebrates  were  published  in  the  joint  names  of  Meek  and  Hayden 
in  the  Proceedings  of  the  Philadelphia  Academy  for  1S5G.  All  the  parties 
concurred  in   referring  Ihese  deposits  to  the  Tertiary;  Dr.  Newberry  even 

*  Proceed.  Acad.,  1845,  -i35.  t  Proceed.  Acad.,  1845,  £Ji). 


INTRODUCTORY  REMARKS.  LVII 

regarding  the  plants  as  Miocene  types,  which  opinion  was  at  one  time  adopted 
with  regard  to  the  age  of  this  group  by  Dr.  Hay  den  and  the  writer  in  the 
following  words : 

'So  far  as  we  have  been  able  to  compare  them  [the  invertebrate  fossils 
from  these  rocks]  with  figures  and  descriptions  of  foreign  species,  the 
evidence  appeared  contradictory,  some  of  them  being  like  Miocene  and 
others  like  Eocene  types.  As  we  now  have,  however,  the  additional  weight 
of  evidence  derived  from  Dr.  Newberry's  Investigations  of  the  fossil  flora  of 
these  formations  in  favor  of  the  conclusion  that  they  are  of  Miocene  age,  we 
can  no  longer  hesitate  in  referring  them  to  that  epoch."* 

On  Dr.  Havden's  subsequent  discovery,  however,  that  these  beds  pass 
at  some  place  beneath  the  White  River  group,  generally  regarded  as' 
Miocene,  we  adopted  the  conclusion  that  the  Fort  Union  group  is  proba- 
bly Lower  Eocene;  and  the  writer  cannot  remember  that  either  of  us 
has  departed  from  this  opinion,  though  lie  has  never  hesitated  to  mention  any 
facts,  when  met  with,  that  might  seem  to  cast  even  slight  doubts  upon  such 
a  conclusion. 

Professor  Lesquereux,  who  has  devoted  much  time  and  study  to  the 
investigation  of  the  fossils  from  this  group  of  the  Upper  Missouri  rocks,  from 
much  more  extensive  collections  than  those  examined  by  Dr.  Newberry,  pro- 
nounces them  decidedly  Lower  Eocene. 

Undoubtedly,  confusion  has  been  created  by  some  who  have  discussed 
the  question  of  the  age  of  the  Lignite  formations  of  the  far-West  by  referring 
to  such  deposits  in  the  Upper  Missouri,  and  all  over  the  Rocky  Mountain 
region,  as  well  as  away  on  Vancouver's  Island,  as  if  they  must  of  necessity 
all  be  of  one  age.  They  seem  to  think  that  to  show  that  the  lignites  at 
some  places  are  Cretaceous  or  Tertiary,  as  the  case  may  be,  is  a  strong 
argument  that  all  are  the  one  or  the  other,  according  to  their  own  view  of  the 
subject.  The  fact  is,  however,  the  presence  or  absence  of  lignite  proves 
nothing  of  itself,  as  lignite  undoubtedly  occurs  in  both  Cretaceous  and  Ter- 
tiary rocks  in  the  far-West.  In  Western  Colorado,  Mr.  Holmes  and  Dr. 
Peale  found  lignite  beds  all  through  the  well-marked  Cretaceous  rocks. 

Some,  who  advocate  the  conclusion  that  all  of  these  lignites  are  of  Cre- 
taceous age,  refer  to  the  well-known  fact  that  the  Coalville  mines  in  Utah 
and  the  coal-beds  at  Bear  River,  Wyoming,  as  well  as  others  in  Colorado 

•  Proceed.  Acad.,  Nov.,  1856,  268. 
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and  New  Mexico,  like  the  Vancouver  coals,  are  unquestionably  of  Cretaceous 
age,  as  if  this  goes  to  show  that  all  of  the  others  must  also  belong  to  the 
same.  On  the  other  hand,  others,  who  would  make  them  all  Tertiary,  refer 
to  the  Evanston  and  Carbon  station  mines  in  Wyoming,  and  try  to  ignore 
the  unmistakable  evidences  of  the  Cretaceous  age  of  the  lignites  at  other 
places,  as  if  those  evidences  are  merely  exceptional  and  dubious. 

In  regard  to  the  relations  of  the  Fort  Union  group  to  the  Lignite 
formations  along  the  eastern  base'of  the  Rocky  Mountains,  through  Colorado 
into  New  Mexico,  from  which  Professor  Lesquereux  has  identified  some  of 
the  Upper  Missouri  Fort  Union  group  plants,  the  author  can  express  no 
opinion  of  his  own,  never  having  seen  a  single  species  of  the  Fort  Union 
group  invertebrates  from  the  strata  including  the  lignite  beds  at  any  of  these 
more  southern  localities.  A  single  species,  however,  from  the  coal-bearing 
strata  at  Carbon  station  on  the  Union  Pacific  Railroad  is  probably  identical 
with  Viviparus  trochiformis  from  the  Fort  Union  group;  but  the  specimen 
is  imperfect,  and  may  belong  to  an  allied  species. 

As  already  shown,  all  of  the  species  of  invertebrates  yet  known  from 
the  extensive  lignite  series  along  Bitter  Creek,  farther  westward  in  Wyo- 
ming, are  clearly  distinct  from  Fort  Union  group  forms;  and  consequently 
these  Bitter  Creek  beds  cannot  be  placed  on  the  same  horizon  with  the  Fort 
Union  group,  on  any  evidence  to  be  derived  from  their  known  invertebrate 
remains. 

Yet  it  is  an  interesting  fact  that  among  Lieutenant  Wheeler's  collections 
from  Southern  Utah,  Dr.  White  has  figured  the  following  Upper  Missouri 
Fort  Union  group  species,  viz,  Viviparus  trochiformis,  Goniobasis  Nebrascensis, 
and  G.  tenuicarinata,  from  beds  referred  by  all  explorers  of  that  region  to  the 
Tertiary,  and  possibly  representing  the  Fort  Union  group.* 

The  Fort  Union  group  occupies  a  large  area  of  country  in  the  l'egion 
of  Fort  Union,  on  the  Missouri,  and  below  to  Fort  Clarke,  and  beyond  on  the 
higher  country.  From  Fort  Union  it  extends  southward  in  a  broad  belt  across 
the  Yellowstone,  between  the  Black  Hills  and  Big-Horn  Mountains,  to  where 
it  was  found  by  Dr.  Hayden  passing  beneath  the  White  River  group  about 
sixty  miles  north  of  Fort  Laramie.  It  also  extends  northward  into  the  Brit- 
ish possessions,  many  of  its  characteristic  fossils  having  been  discovered  by 

*  See  Dr.  White's  Report  on  Lieutenant  Wheeler's  Collections,  pi.  xxi. 
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Professor  Dawson,  the  geologist  of  the  British  American  Boundary  Commis- 
sion, at  different  localities  north  of  the  boundary-line.  Some  of  the  brackish- 
water  deposits,  however,  mentioned  by  him,  as  already  stated,  almost  certainly 
belong  to  the  older  Judith  River  group. 

No  continuous  detailed  section  showing  all  of  the  beds  of  the  Fort  Union 
group  has  ever  been  made  out,  but  Dr.  Hayden  has  roughly  estimated  its 
entire  thickness  at  about  two  thousand  feet.  The  following  section,  taken  by 
him,  of  the  few  beds  exposed  at  and  near  Fort  Union,  will  give  an  idea  of 
the  general  lithological  characters  of  the  group  as  seen  at  this  typical  locality, 
in  descending  order. 

Section  of  Fort  Union  group  beds  at  Fort  Union.* 


1. 

Ferruginous  marl,  with  arenaceous  concretions;   the  upper  part  heiug  some- 
times, for  several  feet  in  thickness,  composed  of  concretionary  sandstone, 
forming  ledges. — Most,  common  fossil  Viviparua  trochiformis. 

20  to  30  feet. 

2. 

Drah,  indurated,  arenaceous  clay. 

20  feet. 

3. 

Impure  lignite,  with  numerous  crystals  of  selenite. 

1  foot. 

4. 

Gray  and  drah  indurated  clay,  with,  at  some  localities,  numerous  impressions 
of  leaves  of  dicotyledonous  trees  and  of  a  species  of  fern. 

50  to  70  feet. 

5. 

Impure  lignite,  with  much  silicified  wood. 

U  feet. 

6. 

Gray  indurated  sand,  with  a  slight  mixture  of  clay. — Contains  numerous 
Viviparus  tro&hiformis,  V.  relusus,  V.Leai,  Goniobasis  Nebraseensis,  etc. ;  also 
many  fragments  and  entire  stumps  of  silicified  trees. 

30  feet. 

7. 

Impure  lignite 

i  foot. 

8. 

Yellowish-gray  indurated  clay. 

2  feet. 

Of  course,  the  beds  of  such  a  formation  vary  greatly  at  different  locali- 
ties and  different  horizons.  At  some  places,  too,  the  beds  of  lignite  are  much 
thicker  and  of  better  quality,  having  a  smaller  proportion  of  earthy  matter 
in  their  composition  ;  this  being  one  of  the  more  marked  distinctions  between 
the  Judith  River  and  Fort  Union  groups.  In  general,  the  fossils  of  this 
o-ronp  (the  invertebrates)  are  strictly  fresh-water  types,  with  a  few  land-shells. 
Sometimes,  however,  as  at  Fort  Clarke,  we  find  a  species  of  Corbula  among 

*  Havden's  memoir  Geol.  and  Nat.  Hist,  of  the  Upper  Missouri,  in  Amer.  Philos.  Soc,  XII,  96. 
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the  fresh-water  forms,  and  at  other  places  a  species  of  Hydrobia  and  one  of 
a  similar  new  genus  that  may  have  lived  in  brackish  water. 

As  already  intimated,  the  shells  of  this  group  are  generally  found  in  a 
remarkably  fine  state  of  preservation,  looking,  as  they  do,  nearly  as  fresh  as 
dead  examples  of  existing  species  with  the  epidermis  removed.  Although  in 
most  cases  they  are  nearly  allied  to  our  living  North  American  forms,  in  a 
few  instances  they  much  more  nearly  resemble  Chinese  and  Indian  species, 
our  Viviparus  trochiformis  being  almost  exactly  like  certain  angular  varieties 
of  V.  Bengatensis  from  China,  with  which  they  have  been  compared. 

Seeing  how  very  conflicting  is  the  evidence  in  regard  to  the  ages  of  this 
and  the  Judith  River  groups,  and  some  similar  deposits  of  the  far-west,  as 
derived  from  the  reptilian,  molluscan,  and  vegetable  remains,  the  question 
naturally  suggests  itself  whether  fossils  of  these  kinds,  from  such  brackish-  and 
fresh- water  deposits,  can  be  fully  relied  upon  in  deciding  in  regard  to  their 
parallelism  with  particular  formations  elsewhere.     When  reptilian  remains, 
pronounced  by  Professor  Cope  decidedly  Cretaceous  types,  are  found  directly 
associated  with  numerous  remains  of  plants  as  confidently  considered  Tertiary 
types  by  Professor  Lesquercux,  and  fresh-  and  brackish-water  shells  also  occur 
in  the  same  association,  which,  from  their  modern  affinities,  would  be  by  any 
palaeontologist  referred  to  the  Tertiary,  it  is  quite  evident  that  the  testimony 
of  all  cannot  be  right.     Yet  it  does  not  prove  that  either  or  any  of  the  author- 
ities are  necessarily  in  error  in  their  verdicts  in  regard  to  the  affinities  of  the 
fossils  as  interpreted  in  the  light  of  all  past  experience.     It  shows,  however, 
that  something  has  yet  to  be  learned  in  regard  to  the  geological  range  of  cer- 
tain types  of  the  Reptilia  and  fossil  plants,  and  that  the  affinities  of  new 
species  of  fresh-  and  brackish-water  shells  to  recent  forms,  especially  when 
the  fossil  species  are  yet  unknown  in  any  well-established  horizon,  are  not 
always  safe  guides.     It  was  too  recently  that  vegetable  palaeontologists  found 
it  necessary  to  admit  the  existence  of  a  decided  Tertiary  flora  (according  to 
all  previous  experience)  in  Kansas  and  Nebraska,  at  a  horizon  of  one  thou- 
sand to  fifteen  hundred  feet  below  the  top  of  well-marked  Cretaceous  strata, 
for  us  to  feel  quite  sure  that  something  farther  in  this  department  may  not 
remain  to  be  learned,  and  when  known  may  not  require  other  modifications  of 
views.      On   tin'  oilier  hand,  the  occurrence  of  Eocene  types  of  vertebrates, 
along  with  Dinosaurian  remains,  on  the  branches  of  Milk  River,  already  men- 
tioned, shows  that  we  cannot  be  quite  sure  that  a  longer  lease  of  life  may  not 
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have  been  enjoyed  by  the  Dinosauria  in  this  country  than  is  yet.  known  to 
have  been  granted  them  in  the  Old  World. 

But  it  may  be  asked,  are  we  to  regard  all  such  fossils  as  of  no  use  whatever 
in  the  determination  of  the  ages  of  strata"?  Certainly  not,  because,  even  in  case 
future  discoveries  in  this  country  and  the  Old  World  should  never  modify  the 
present  conclusions  in  regard  to  the  geological  range  of  fossil  plants  and  these 
types  of  the  Reptilia,  so  as  to  enable  us  to  use  them  with  more  certainty  as 
a  means  of  drawing  parallels  on  opposite  sides  of  the  Atlantic,  they  will 
undoubtedly  be  useful,  when  viewed  in  their  specific  relations,  for  the  identi- 
fication of  strata  within  more  limited  areas.  That  is,  when  all  or  most  of  the 
details  of  the  stratigraphy  of  the  whole  Rocky  Mountain  region  and  the  ver- 
tical range  of  species  have  become  well  known,  these  fossils  will  perhaps  be 
found  nearly  as  safe  guides  in  identifying  strata  at  one  locality  with  those  of 
others  there,  as  many  other  kinds. 

TERTIARY    ROCKS    OF    'J  HE    WIND    RIVER    AND    WHITE    RIVER    GROUPS. 

Wind  River  group. — This  group  is  not  certainly  known  to  exist  at  any 
other  localities  than  in  the  Wind  River  Valley  and  west  of  the  Wind  River 
Mountains,  Wyoming.  It  certainly  has  not  been  identified  in  the  Upper 
Missouri  country  proper,  and  is  only  mentioned  here  because  two  species 
from  it  are  described  farther  on.  It  probably  has  no  near  relations  to  either 
the  White  River  or  the  Fort  Benton  group,  but  has  been  supposed  to  be  of  in- 
termediate age,  and  consequently  placed  provisionally  between  them  in  sections. 
It  consists  of  gray  and  ash -colored  sandstones,  with  more  or  less  argillaceous 
layers,  and  has  been  estimated  by  Dr.  Hayden  to  attain  a  thickness  of  fifteen 
hundred  feet  or  more.  So  far  as  explored  in  the  Wind  River  region,  it  did 
not  seem  to  be  very  fossiliferous ;  but  this  may  have  been  because  favorable 
localities  were  not  there  met  with.  It  is  probably  of  Miocene  age.  The 
only  vertebrates  found  there  were  one  species  of  Trionyx  and  one  of  Testudo; 
while  the  invertebrates  collected  include  one  species  of  Viviparus  resembling 
V.  trochiformis,  a  Helix?,  and  a  fine  large  Macrocydis.  The  latter  two  of 
these  only  are  figured  from  this  rock  in  this  report  (see  plate  42). 

No  marine  or  brackish-water  types  are  known  to  occur  in  this  forma- 
tion, which  is  probably  wholly  or  in  part. equivalent  to  that  since  called  the 
Bridger  group. 

White  River  group. — This  group  is  one  of  the  most  interesting  in  all 
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the  Upper  Missouri  country,  in  coi sequence  of  the  great  numbers  and  fine 
state  of  preservation  of  its  Mammalian  and  Chelonian  remains.  For  some 
years  previous,  reports  were  brought  by  parties  connected  with  the  American 
Fur  Company  of  the  existence  of  a  remarkably  rugged  country,  known  as 
the  Mauvaises  Terres,  or  Bad  Lands,  on  White  River,  near  the  Black  Hills, 
in  what  is  now  known  as  the  Territory  of  Dakota ;  and  it  was  said  that 
many  bones  of  unknown  animals  occurred  there.  The  first  published  account 
of  any  of  these  remains,  however,  was  given  by  Dr.  Prout,  of  Saint  Louis,  in 
the  American  Journal  of  Science  in  1847.  Since  that  time,  very  extensive 
collections  altogether  have  been  brought  from  there  by  Mr.  Culbertson,  Dr. 
Evans,  and  later  by  Dr.  Hayden  and  the  writer,  who  visited  these  localities 
in  1853  on  an  expedition  sent  by  Professor  Hall.  Dr.  Hayden  has  also 
since  the  latter  date  visited  the  Bad  Lands  on  his  own  account,  and  brought 
back  extensive  collections  of  vertebrate  remains.  All  of  these  collections 
have  been  ably  investigated  and  described  by  Dr.  Leidy,  partly  in  Dr.  Owen's 
Report  on  the  United  States  Geological  Survey  of  Wisconsin,  Iowa,  and  Min- 
nesota, published  by  the  United  States  Government  in  1852,  and  partly  in 
a  quarto  memoir  published  by  the  Smithsonian  Institution  in  1853,  entitled 
"The  Ancient  Fauna  of  Nebraska";  and  also  in  various  smaller  papers.  •  Dr. 
Leidy  refers  this  group  to  the  age  of  the  Miocene  of  Europe. 

The  area  occupied  by  the  Bad  Lands  proper  is  not  very  extensive, 
being  probably  not  more  than  sixty  miles  in  length  by  twenty-five  to  thirty 
in  breadth,  ranging  nearly  in  a  northeasterly  and  southwesterly  direction. 
The  maximum  thickness  of  the  formation  has  been  estimated  at  about  1,000 
feet.  The  material  composing  the  beds  mainly  consists  of  indurated  clays 
and  grits,  subject  to  soften  when  wet ;  and  the  whole  -has  been  weathered 
into  extraordinary  naked  hills  and  castellated  peaks,  so  as  to  present  very 
remarkable  scenery.  These  beds  contrast  strongly  with  those  of  the  Fort 
Union  group,  being  generally  whitish  or  light  drab  in  color,  and  entirely 
destitute  of  lignite,  as  well  as  usually  of  carbonaceous  matter  in  any  form. 
Where  seen  resting  upon  the  Fort  Union  group,  they  are  found  to  be  uncon- 
formable to  the  same.  The  following  section,  taken  in  descending  order  by 
Dr.  Hayden,  will  serve  to  convey  a  general  idea  of  the  nature  of  these 
deposits,  and  the  positions  of  some  of  the  leading  fossils  in  the  same  at  the 
typical  localities 
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Section  of  the  White  River  group  on  White  and  Niobrara  'Rivers. 


L.xnr 


E. 

D. 

Coarse,  heavy-bedded,  compact,  or  sometimes  incoherent  sandstone;  sometimes  form- 
ing large  masses  of  conglomerate,  or,  in  other  instances,  tabular  limestone  [hori- 
zon of  L'tmniia,  riii/sa,  and    PlanorMs,  described   in  this  report]. — Ouly  fragments  of 
Mammalian  remains. 

O 

o 

o 

o 
ao 

Dull   reddish   indurated   grit,  with  larger  silico-calcareous  concretions ;   sometimes 
forming  a  heavy-bedded  fine-grained   sandstone. — Comparatively  few  organic  re- 
mains. 

o 
o 

T 
C 

o 

C. 

Very  line  yellow  calcareous  sand,  with  numerous  layers  of  concretions,  with  but  few  or- 
ganic remains  :  passing  down  into  a  variegated  bed  consisting  of  dark-brown  clay 
and  light-gray  calcareous  grit. 

+3 

03 

© 

X) 

o 

o 

lf5 

B. 

Flesh-colored  argillo-calcareous  indurated  grit;   passes  down  into  gray  clay,   with 
layers  of  sandstone,  underlaid  by  a  flesh-colored  argillo-calcareous  stratum. — Tor- 
toises, Oreodon,  and  many  other  vertebrates  ;  also  Helix  Leidyi. 

80  to  100  feet. 

A. 

Light-colored  fine  sand,  with  more  or  less  calcareous  matter,  passing  down  into  an 
ash-colored  plastic  clay,  containing  masses  of  sandstone  ;  then  ash-colored  clay  with 
a  greenish  tinge,  underlaid  by  light-gray  and  ferruginous  sand  and  gravel,  with 
pinkish  bands.   Traversed  in  every  direction  by  seams  of  chalcedony. — Titanot&erium, 
bones  and  teeth. 

O 

CO 

As  no  marine  or  brackish-water  remains  have  been  found  in  this  group, 
it  is  evidently  an  extensive  fresh-water  lacustrine  deposit.  The  number  of 
vertebrate  remains  that  have  been  found  in  it  in  the  comparatively  small 
area  occupied  by  the  Bad  Lands  is  truly  surprising.  Up  to  1861,  Dr.  Leidy 
had  described  more  than  sixty  species  of  these  fossils  from  this  region, 
belonging  to  the  Ruminantia,  Multungula,  Solidungula,  Rodcntia,  Carnivora, 
and  Chelonia;  and  Professor  Marsh  has  since  described  a  number  of  others. 
The  Molluscan  remains,  however,  yet  known  from  these  beds  make  but  a 
small  showing  compared  with  the  vertebrates,  as  we  only  know  some  five 
or  six  species  belonging  to  the  genera  Helix,  Planorbis,  Limntea,  and  P/ii/sa 
(see  plate  45).  So  far  as  yet  known,  vegetable  remains  seem  to  be  very  rare 
in  this  group. 

Although  the  area  of  the  Bad  Lands  proper  is  comparatively  small,  the 
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formation  spreads  out  over  an  extensive  space  south  of  the  Black  Hills  in 
Nebraska,  and  extends  into  Colorado  and  the  northwestern  corner  of  Kansas, 
narrowing  rapidly  southward,  however,  after  passing  into  those  States.  A  few 
vertebrate  remains  are  sometimes  found  in  it  south  of  the  Bad  Lands;  but 
the  latter  seem  to  be  the  grand  repository  of  these  interesting  relics  of 
extinct  beings. 

On  Loup  River,  a  small  tributary  of  the  Platte,  and  at  other  places  in 
Nebraska,  there  is  a  Pliocene  lacustrine  deposit  overlying  the  White  River 
group,  or  rather  occupying  depressions  in  it,  that  has  also  afforded  some 
interesting  extinct  vertebrate  remains,  some  years  back  described  by  Dr. 
Leidy,  and  others  by  Professor  Marsh.  As  these  beds,  however,  have  only 
afforded  a  few  species  of  invertebrates  (Helix,  Physa,  etc.),  and  these  ap- 
parently of  recent  species,  this  formation  need  receive  no  especial  notice  here. 

Before  closing  this  introduction  the  author  desires  to  acknowledge  his 
obligations  to  Capt.  H.  T.  Brian,  the  efficient  foreman  of  printing  at  the 
Government  Printing-Office,  for  his  efforts  to  reduce  to  a  minimum  the  diffi- 
culties arising  from  the  proof-sheets  having  to  be  sent  to  distant  parts  of  the 
country  for  correction  as  the  work  went  through  press. 
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CRETACEOUS  SPECIES. 


RADIATA. 

POLYPI. 

ACTINARIA. 

FUNGIIDiE. 

Genus  MICRABACIA,  Edwards  and  Haime. 

Synon—Cyclolites,  Wm.  Suiitli  (181G),  Strata  identified  by  Org.  Foss.,  15  (not  Lam.). 

Fungia  (sp.),  Goldf.  (1826),  Petref.  Germ.,  I,  5— F.  A.  Roemer  (1840),  Die  Verst.  des  Nord.  Kreid., 

25  (not  Lam.). 
Micrahacia,  E.  &.  H.  (1849),  Coinptes  rendus.  XXIX,  71 ;  and  (1653),Introd.  Brit.  Foss.  Corals,  xlvii. 

Etym. — /uicpoc,  small  ;  «/iaf  ?,  a  table,  or  counting-board. 
Type. — Fungia  coronula,  Goldf. 

Corallum  simple,  lenticular  or  plano-convex  ;  septa  not  extremely  numer- 
ous ;  walls  not  echinate,  and  perforated  in  a  regular  manner  (E.  &  H.). 

This  very  small  group  of  fungiod  corals  only  includes  two  known  species, 
one  of  whicTi — the  type  of  the  genus — occurs  in  the  Middle  Cretaceous  of 
Europe,  and  the  other  in  the  Upper  Cretaceous  of  America. 

nicrabacia    Americana,    m   &  h 

Plate  28,  figs.  1,  a,  b,  c,  d. 

Micrahacia  coronula.  Meek  and  Hayden  (Oct.  1860),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  430  (not  31.  coronula, 

Edwards  and  Haime.  1850). 
Micrabacia  Americana,  Meek  (18G4),  Smithsonian  Cbeck-List  N.  Am.  Cret.  Fossils,  2. 

Corallum   small,  subplano-convex,  or  slightly  concave  below,  and  convex 
with  a  rather  deep  central   depression   above.     Intercostal  foramina  of  the 
1  H 
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mural  disk,  oval  and  numerous.  Rays  or  costfe  of  the  under  side  straight, 
about  twelve  at  the  middle,  but  bifurcating  so  as  to  number  near  one  hun- 
dred around  the  periphery,  apparently  denticulate.  Septa  few  at  the  center, 
but  increasing  by  the  intercalation  of  smaller  ones  between,  so  as  to  equal  the 
number  of  the  costre,  with  which  they  alternate  at  the  periphery,  very  finely 
and  sharply  denticulate  on  the  upper  and  lateral  edges. 

Breadth,  0.28  inch ;  height,  0.12  inch. 

Up  to  this  time,  all  our  knowledge  of  this  little  coral  has  been  derived 
from  sections,  and  impressions  of  it  seen  in  masses  of  rock.  It  is  certainly 
very  closely  allied  to  the  European  M.  coronula,to  which  we  had  at  one  time 
referred  it.  It  seems  to  differ,  however,  judging  from  Edwards  and  Haime's 
figures  of  M.  coronula,  in  having  the  edges  of  its  septa  more  finely  and  more 
sharply,  as  well  as  more  regularly,  denticulate.  This  difference,  taken  in  con- 
nection with  its  higher  geological  position,  has  led  me  to  think  it  most  prob- 
ably a  distinct  species. 

This  and  a  small  undetermined,  turbinate  form,  of  which  we  have  only 
seen  fragments,  are  the  only  calcareous  corals  yet  observed  in  the  Cretaceous 
.rocks  of  the  Upper  Missouri  country ;  and  these  are  both  very  rare. 

Locality  and  position. — Moreau  River ;  from  the  Fox  Hills  group,  or 
No.  5  of  the  Upper  Missouri  Cretaceous  series. 

ALCYONARIA. 

GORGONIIDjE. 

Genus  WEBSTERIA,  Edwards  and  Haime. 

Synon. —  Websteria,  Edwards  and  Haime  (1854),  Corals  of  tbe  London  Clay,  43. 

Etym. — Dedicated  to  Mr.  Frederic  Webster,  an  English  naturalist. 

Type. —  TTebsteria  crisioides,  E.  &  H.  . 

Corallum  composite,  slender,  dichotomous,  with  straight,  flat  branches  of 
the  same  size  as  the  stems,  extending  out  on  one  plane,  and  diverging  at  acute 
angles  from  each  other;  corallites  forming  little  protuberances,  oppositely 
arranged  along  the  edges  of  the  stems  and  branches  in  vertical  series;  calices 
small,  circular,  and  oblique  ;  stems  and  branches  with  a  median  line  or  fur- 
row along  the  flat  sides,  and  sometimes  splitting  longitudinally  so  as  to  expose 
a  filiform  central  axis. 

Breadth  of  branches  about  0.03  inch,  and  height  of  corallites  a  little  less. 

The  foregoing  are  substantially  the  character.-;  of  this  genus  given  by 
Edwards  and  Haime.    Although  these  authors  arranged  it  in  the  Gorgoniidcv, 
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they  remark  that  it  is  very  similar  to  some  Sertulariidee,  and  even  more  like 
certain  types  of  Polyzoa. 

In  regard  to  the  geological  range  of  this  genus,  we  only  know  that  the 
typical  species  was  found  in  the  Eocene  Tertiary  of  England  ;  while  the  form 
here  provisionally  referred  to  it  occurs  in  the  Upper  Cretaceous. 

Websteria    cretacea.    Meek. 

Plate  28,  figs.  3,  a,  b,  c. 
Websteria  cretacea,  Meek  (1864),  Sniithsouiau  Check-List  Cret.  Fossils  N.  Am.,  2. 

The  specimens  of  this  curious  fossil  in  the  collection  do  not  give  a  very 
clear  idea  of  its  mode  of  branching;  indeed,  I  was  for  some  time  inclined  to 
think  it  entirely  simple.  In  a  few  instances,  however,  fragments  of  it  have 
been  seen  that  bifurcate  once ;  and  as  none  of  those  yet  observed  are  more 
than  0.66  of  an  inch  in  length,  I  have  been  unable  to  determine  whether  or 
not  it  bifurcates  more  than  once,  though  it  probably  does. 

Each  of  the  numerous  fragments  yet  seen  measures  uniformly  about 
0.03  inch  in  breadth.  They  are  flattened  or  compressed,  and  provided  with 
a  central  axis,  the  diameter  of  which  is  about  one-third  the  breadth  of  the 
branches.  In  many  instances  there  is  along  the  middle  of  the  stems  and 
branches,  instead  of  the  raised  thread-like  axis,  a  groove,  as  though  the  fossil 
had  split  through  the  center  in  breaking  the  matrix,  leaving,  in  one  part,  the 
axis,  and,  in  the  other,  a  corresponding  groove.  This  appearance,  however, 
may  be  deceptive,  as  I  have  never  been  able  to  see  more  than  one  side  of  the 
same  individual,  and  consequently  do  not  know  whether  there  is  not  always 
-n  raised  axis  on  one  side,  and  a  corresponding  groove  on  the  other. 

The  cellules  are  small,  directly  opposite,  and  occupy  serratures  i-egu- 
larly  disposed  in  the  lateral  margins,  at  intervals  about  equal  to  the  breadth 
of  the  branches,  exactly  as  in  many  graptolites.  A  little  below  where  the 
stems  bifurcate,  they  become  slightly  broader,  and  gradually  develop  two  axes, 
which  diverge  to  the  point  of  bifurcation,  where  they  .separate,  one  following 
along  the  center  of  each  of  the  branches,  which  diverge  at  an  acute  angle. 

It  is  with  some  doubts  that  this  fossil  is  here  referred  to  the  above 
Eocene  genus,  but  it  seems  to  present,  so  far  as  known,  no  very  important 
characters  by  which  it  can  be  distinguished.  Specifically,  it  differs  from 
W.  crisioides  of  Edwards  and  Haime  (Fos.  Corals  London  Clay,  p.  42,  pi.  7, 
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fig.  5)  in  having  the  marginal  serratures  more  angular,  ami  the  cellules  less 
distinct ;  while  the  stems  appear  to  bifurcate  less  frequently. 

Locality  and  position. — South  Branch  of  the  Cheyenne  River,  near  Black 
Hills;  in  Fox  Hills  group,  or  formation  No.  5  of  the  Upper  Missouri  Creta- 
ceous, where  it  is  associated  with  Avicula  Nebrascana  and  Scaphites  Manda- 

MP  71  SIS 

Genus  MICROSTIZIA,  Meek 

l'.hjm. — /ii.Kp6(,  small  ;  otitic,  puncture;  in  allusion  to  the  numerous  minute  punctures  of  one  side. 
Type. — M.  miUejnmctata,  M. 

Microstizia    millepunctata,   M. 

Plate  28,  figs.  2,  a,  b,  c. 

The  few  fragments  of  this  fossil  yet  found  are  so  imperfect  that  no 
attempt  will  be  made  here  to  give  a  formal  diagnosis  of  the  genus ;  but,  as  it 
seems  not  to  agree  in  its  generic  characters  with  any  of  the  described  groups, 
I  have  ventured  to  propose,  provisionally,  a  new  genus  for  its  reception.  As 
nearly  as  can  be  determined  from  the  imperfect  specimens  in  the  collection, 
it  appears  to  have  consisted,  when  entire,  of  a  reticulated,  leaf-like  corallum, 
slightly  flexed  along  the  middle,  but  destitute  of  a  distinct  midrib.  The 
fenestrules  on  each  side  of  this  imaginary  midrib  are  oval  or  subcircular, 
and  disposed  in  irregular  oblique  series  ;  while  the  middle  portion  is  occu- 
pied by  two  rows  of  more  elongated,  alternating  fenestrules,  arranged  parallel 
to  the  longer  diameter  of  the  fossil.  Cross-fractures  show  the  whole  coral- 
lum to  be  composed  of  an  extremely  thin,  flattened,  corneous  central  axis, 
covered  by  a  comparatively  thick  spongy  tissue. 

The  rays  and  dissepiments  between  the  fenestrules  are  about  equal  in 
breadth  to  the  latter,  and  the  only  side  yet  seen  is  occupied  by  innumerable, 
extremely  minute,  crowded  punctures,  or  pores,  entirely  invisible  to  the  un- 
assisted eye,  or  even  under  a  low  magnifying  power.  As  none  of  the  speci- 
mens in  the  collection  show  the  opposite  side,  of  the  fossil,  some  doubts 
remain  in  regard  to  the  nature  of  the  minute  pores  mentioned,  which  seem 
entirely  too  small  to  be  the  cells  occupied  by  the  polyps.  When  better  spec- 
imens showing  the  other  side  can  be  examined,  it  will  probably  be  found 
occupied  by  the  animal  cells. 

It  is  only  provisionally  that  this  fossilyis  placed  here  under  the  head  of 
the  Alcyonaria,  as  it  may  be  found  even  to  belong  to  the  Polyzoa. 

Locality  and  position. — Moreau  River,  Nebraska ;  Fox  Hills  group  of 
the  Upper  Missouri  Cretaceous  series. 
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ECHINODERMATA. 

ECHINOIDEA. 

SPATANGIDiE. 
Genus  HEMIASTER,  Desor. 

Synon. — Spatangus,  Micrastcr,  &c.  (sp.),  of  several  authors. 

Semiaster,  Desor  (1847),  Cat.  Rais.,  121;  ami  (1858),  Synop.  fich.  Foss.,  367. 

Etym. — >;/j.i,  a  half;  aorijp,  a  star. 
Examp. — Hemiaster  phrynus,  Desor. 

Body  small,  short,  and  depressed,  truncated  posteriorly ;  provided  with 
a  more  or  less  angular  peripetal  fasciole;  without  lateral,  subanal,  or  marginal 
fascioles.  Ambulacra  well  defined,  a  little  concave,  and  diverging;  anterior 
groove  not  very  profound,  often  narrower  than  the  lateral  or  posterior  ambu- 
lacra. Peristome  bilabiate.  Apical  disk  very  compact,  and  showing  distinctly 
the  four  genital  pores. 

As  has  been  observed  by  Professor  Desor,  in  his  "  Synopsis  des  Echinides 
fossiles,''  this  genus  includes  two  sections,  one  of  which,  the  typical  Hemi- 
asters,  is  characterized  by  having  much  shorter  posterior  than  anterior 
ambulacra,  while  in  the  other  the  anterior  and  posterior  ambulacra  are  of 
nearly  equal  length.  These  two  subgroups  would  seem,  upon  a  hasty  exami- 
nation, to  be  sufficiently  distinct  to  rank  as  genera;  but  on  comparison  of  a 
large  number  of  species,  the  transition  from  one  to  the  other  is  discovered 
to  be  so  gradual  that  it  has  not  been  found  practicable  to  separate  them  into 
distinct  genera. 

So  far  as  known,  the  genus  Hemiaster  seems  to  have  been  introduced 
during  the  deposition  of  the  ''Lower  Green-sand"  of  English  geologists.  It 
ranges  through  the  other  Cretaceous  deposits,  during  the  deposition  of  which 
it  attained  its  greatest  development.  It  is  also  represented  by  a  number  of 
species  through  the  various  Tertiary  rocks,  even  down  to  the  Miocene,  but  is 
not  known  among  the  recent  Echinoidea, 

Hemiaster   II u in i> hrcysauus,  M.  &  H. 

Plato  10,  figs.  1,  a,  b,  c,  d,  e,f,  g. 
Hemiaster  '!  Humphreysanw,  Meek  aud  Hayden  (May,  1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  147. 

General  form  broad  cordate,  oval,  or  subcircular;  greatest  elevation  near 
the  posterior  side,  declining  very  slightly  toward  the  front,  broadest  a  little  in 
advance  of  the  middle,  and  flattened  below;  oral  aperture  small,  transversely 
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oval,  a  little  arcuate,  the  convex  side  being  toward  the  front,  located  about 
one-fourth  the  length  of  the  fossil  from  the  anterior  side;  vent  small,  and  a 
little  higher  than  wide ;  apical  disk  not  more  than  one-third  the  length  in 
advance  of  the  posterior  end ;  genital  pores  rather  larger ;  dorsal  ambulacra, 
excepting  the  odd  one,  distinctly  petaloid,  and  very  unequal ;  anterior  or  odd 
one  long,  lanceolate,  and  extending  nearly  to  the  margin,  located  in  a  rather 
deep,  rounded  groove,  which  passes  over  the  front  to  the  mouth,  giving  a 
faintly  emarginate  outline  to  the  anterior  end,  provided  with  about  thirty-three 
pairs  of  pores  in  each  series ;  anterior  lateral  ambulacra  slightly  flexuous,  a 
little  broader  than  the  odd  one,  and  not  quite  so  long,  placed  in  rather  distinct 
grooves,  and  having  about  thirty-five  or  thirty-six  pairs  of  pores  in  each 
series ;  posterior  ambulacra  very  small,  not  more  than  about  one-third  as  long 
as  the  anterior  laterals,  oval  in  form,  a  little  depressed,  but  not  deeply  exca- 
vated, and  having  some  eighteen  pairs  of  pores  in  each  series  ;  interambulacral 
spaces  rather  prominent,  the  anterior  two  being  a  little  pinched  up ;  surface 
unknown. 

Length,  1.21  inches;  height,  0.81  inch;  breadth,  1.20  inches. 

Not  having  seen  specimens  showing  the  surface-markings  of  this  species, 
it  is  with  some  doubt  that  it  has  been  referred  to  the  genus  Hemiaster,  since  it 
is  impossible  to  determine  from  the  specimens  whether  or  not  it  possessed  the 
peculiar  fasciole  characteristic  of  that  genus.  The  posterior  position  of  the 
apical  disk,  and  the  close  proximity  of  the  mouth  to  the  front,  as  well  as  the 
great  disparity  of  size  between  the  posterior  and  anterior  lateral  ambulacra, 
are  characters  in  which  it  differs  from  forms  usually  referred  to  the  genus 
Toxaster.  In  some  respects  it  resembles  species  of  the  genus  Schizaster, 
but  it  does  not  decline  so  distinctly  toward  the  front  above,  and  is  not  so 
angular  behind,  as  is  common  in  that  genus.  When  specimens  are  obtained 
showing  all  its  characters,  it  is  possible  that  there  may  be  found  sufficient 
differences  between  it  and  the  groups  already  defined  to  entitle  it  to  rank 
as  the  type  of  a  new  section. 

It  is  a  little  remarkable,  that,  in  all  the  collections  hitherto  obtained  from 
the  Cretaceous  rocks  of  the  Upper  Missouri,  this  is  the  only  species  of 
Echinoidea  yet  found,  and  it  is  so  rare  that  but  two  specimens,  and  a  frag- 
ment of  another  from  the  same  locality,  have  been  met  with. 

The  specific  name  of  this  interesting  fossil  was  given  in  honor  of  Capt. 
(now  General)  A.  A.  Humphreys,  of  the  U.  8.  Topographical  Engineers. 
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MOLLUSCA. 

BRACHIOPODA. 

LYOPOMATA. 

LINGULIDiE. 

Genus  LINGXJLA,  Bruguiere. 

Synon.-Lingula,  Brug.  (1792),  Encyc.  M6tb.,  tab.  250.— Cnvier  (1798),  Tabl.  elem.,  435;  and  (1802),  Ann. 
du  Mu8.,  I,  69.— Lamarck  (1799),  Prour.,  89;  and  (1801),  Syst.  An.,  140.— Roissy  (1805), 
Moll.,  VI,  468.— Schw.  (1820),  Nat.,  690.— Desh.  (1830),  Man.,  257,  &c. 
Pharetra,  Bolten  (1798),  Mus.  Bolt.,  sec.  ed.,  Ill  (not  Hubn.,  1816). 

Etym.—Lingula,  a  little  tongue. 
Type. — Lingula  anatina.  Lam. 

Shell  thin,  oblong  or  more  or  less  oval,  depressed,  gaping  at  the  beaks, 
subequivalve,  rounded  or  subtruncate  anteriorly,  and  more  or  less  pointed  at 
the  umbones ;  substance  largely  phosphatic  in  composition,  and  consisting  of 
alternate  corneous  and  testaceous  laminae,  the  former  of  which  is  fibrous, 
and  the  latter  tabular;  valves  both  moderately  convex  or  compressed,  and  held 
together  by  the  action  of  muscles ;  beak  of  ventral  valve  more  prominent 
and  pointed  than  the  other;  surface  smooth,  or  marked  by  concentric  striae, 
sometimes  crossed  by  radiating  lines,  covered  by  a  thin  epidermis ;  interior 
without  projecting  laminae  or  other  processes.  Peduncle  long,  cylindrical, 
fleshy,  and  flexible,  being  supplied  with  muscles,  by  means  of  which  the 
animal  can  bend  it  about  when  detached,  or  move  itself  and  the  shell  when 
attached  to  some  foreign  body  at  its  extremity. 

The  interior  of  the  valves,  in  the  typical  forms  of  this  genus,  is  largely 
occupied  posteriorly  by  the  marks  of  the  visceral  sack  and  the  scars  of  the 
complex  muscular  system.  In  the  dorsal  or  shorter  valve,  this  visceral  area 
has  a  somewhat  rhombic  or  suboval  form,  and  in  the  ventral  valve  its  outline 
is  ovate-cordate,  or  more  or  less  flabelliform.  The  area  thus  designated  is 
usually  slightly  thicker  in  both  valves  than  other  parts  of  the  shell,  especially 
in  old  examples,  so  as  to  leave  a  faint  impression  on  internal  casts  of  fossil 
species. 

Twelve  muscular  scars  have  been  observed  in  the  interior  of  the  dorsal 
valve,and  thirteen  in  the  ventral.   The  scar  of  the  peduncular  muscle  is  situated 
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immediately  within  the  beak  of  the  ventral  valve;  and  just  in  front  of  this 
is  the  scar  of  the  divaricator  muscles  (of  Handcock  —  posterior  adductors  of 
Woodward).  At  the  anterior  extremity  of  the  visceral  area,  in  the  middle 
of  the  same  valve,  are  the  four  very  unequal  impressions  of  the  posterior 
adductor  and  external  and  central  adjustor  muscles  (of  Handcock),  which 
are  so  arranged  as  to  impart  a  more  or  less  trilobate  outline  to  the  anterior 
margin  of  the  slightly  convex  visceral  area.  Behind  these,  and  just  within 
each  lateral  lobe  of  the  visceral  area,  are  situated,  one  on  each  side,  the 
widely-separated  anterior  occlusor  scars ;  and  still  farther  back  are  seen,  on 
each  side,  those  of  the  posterior  adjustors,  of  which  there  are  two  on  one 
side,  and  one  larger  one  on  the  other. 

In  the  dorsal  valve  there  is  no  peduncular  attachment,  but. the  scar  of 
the  divaricator  muscles  is  located  nearly  as  in  the  other  valve.  The  two 
anterior  occlusor  impressions  of  this  valve  are  placed  in  contact  centrally, 
side  by  side,  at  the  farthest  exterior  extremity  of  the  visceral  area;  and  just 
behind  these,  and  a  little  separated  from  each  other,  are  the  two  impressions 
of  the  posterior  occlusor  muscles.  About  midway  between  the  latter  and  the 
posterior  extremity  of  the  visceral  area  are  situated,  near  each  lateral  margin, 
the  small  scars  of  the  posterior  external  and  internal  adjustor  muscles,  of 
which  there  are  four  on  one  side,  and  three  on  the  other,  one  of  the  latter 
being  considerably  larger  than  the  others. 

This  genus  is  nearly  related  to  Lingulepis  of  Hall,  and,  so  far  as  yet 
known,  only  distinguished  by  the  more  attenuated  beaks  and  much  more 
distinctly  trilobate  form  of  the  visceral  scar  in  the  typical  form  of  the  latter. 
There  were,  however,  probably  differences  in  the  arrangement  of  the  details 
of  the  muscles  in  these  two  types  that  have  not  yet  been  determined,  the 
muscular  impressions  of  Lingulejns  being  still  unknown. 

Lingulella  of  Salter  is  another  allied  type  that  was  separated  from  Liu- 
gula  chiefly  on  account  of  having  a  furrow  extending  along  a  kind  of  false 
cardinal  area  to  the  beak  of  the  ventral  valve,  as  supposed,  for  the  reception 
of  the  peduncle.  No  such  furrow  has  yet,  I  believe,  been  observed  in  any  spe- 
cies certainly  known  to  belong  to  Lingulepk;  but  there  are  some  reasons  for 
suspecting  that  this  latter  type  may  not  be  distinct,  from  Mr.  Salter's  Lingulella; 
at  least,  I  have  seen  a  species  agreeing  with  the  latter  in  the.  possession  of  the 
false  area  and  furrow,  and  yet  showing,  in  the  interior  of  the  ventral  valve,  a 
similar  trilobate  visceral  scar  to  that  seen  in  the  corresponding  valve  of  the 
type  of  Lingulepis.    (See  Proceed.  Acad.  Nat,  Sci.  Philad.,  Oct.,  1871,  185.) 
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Tl)t>  existing  genus  Glottidia,  Dall,  is  likewise  closely  related  to  Lingula, 
but  differs  in  having  two  internal  projecting  lamina',  diverging  and  extending 
forward  from  the  beak  of  the  ventral  valve  about  one-third  of  the  length  of 
the  shell. 

The  genus  Lingula  was  introduced  at  a  very  early  period  ;  at  least,  we 
find  species  that  are  in  no  way  distinguishable  from  it  by  any  external 
characters,  in  some  of  the  oldest  Silurian  rocks.  Its  shells  are  also  found 
through  all  the  subsequent  formations,  and  several  species  are  known  to 
inhabit  our  existing  seas.  It  seems  to  have  attained  its  maximum  develop- 
ment during  the  Silurian  age.  In  rocks  of  all  ages  its  shells  present  very 
nearly  the  same  dark,  shining  appearance,  and  have  been  found  to  possess 
the  same  more  or  less  phosphatic  composition. 

The  existing  species  are  found  on  the  coasts  of  the  Sandwich  and 
Philippine  Islands.  They  inhabit  shallow  water,  being  generally  found  at 
low  tide,  with  their  long  peduncle  deeply  penetrating  the  sand  or  mud. 
The  species  often  mentioned  in  lists,  from  North  and  South  Carolina  and 
California,  are  said  all  to  possess  the  internal  character  of  the  genus  Glottidia. 

Lingula    11  i t i cl a ,   M.  &  H. 

Plate  28,  figs.  IS,  a,  b. 
Lingula  nitida,  Mock  and  Haydeii  (1861),  Proceed.  Acad.  Nat.  Sci.  Philad.,  443. 

Shell  small,  moderately  convex,  extremely  thin,  narrow-subelliptic  in 
outline,  the  greatest  breadth  being  near  the  middle  and  generally  less  than 
half  the  length;  front  very  narrowly  rounded,  sides  forming  very  slightly 
convex  curves;  beaks  rather  obtusely  pointed,  that  of  the  ventral  valve  being 
a  little  more  prominent  than  the  other;  valves  nearly  equally  convex,  the 
greatest  convexity  being  along  the  middle  ;  surface  polished,  and  only  marked 
by  very  fine  lines  of  growth,  which  are  obsolete  on  the  more  convex  parts 
of  the  valves,  but  become  moderately  distinct  on  each  side. 

Length,  0.33  inch;  breadth,  0.16  inch;  convexity  of  the  two  valves 
about  0.09  inch. 

This  shell  may  be  readily  distinguished  from  L.  subspatulaia,  H.  &  M. 
(Mem.  Am.  Acad.  Arts  and  Sci.  Boston,  V,  380,  pi.  1,  figs.  2,  a,  b),  the  only 
other  species  known  from  these  rocks,  by  its  uniformly  smaller  size,  pro- 
portionally narrower  and  more  convex  form,  as  well  as  by  its  narrowly  rounded 
2  H 
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instead  of  subtrimcate  anterior  margin.  It  never  attains  one-fifth  the  size  of 
L.  Rouliniana,  d'Orbigny  (Paleont.  Fr.  Terr.  Cre"t.,  Brach.,  10,  pi.  490, 
fig.  1),  and  has  a  much  less  pointed  beak,  as  well  as  a  more  narrowly 
rounded  front  margin.     ' 

Locality  and  position. — Month  of  the  Big  Horn  River;  from  the  horizon 
of  the  base  of  the  Fox  Hills  group,  where  it  was  found  associated  with 
Pieria  (Oxytoma)  Nebrascana. 


LAMELLIBRANCHIATA. 

MONOMYARIA. 

OSTREIDiE. 

Genus  OSTKEA,  Linnaeus. 

Synon. — Ostracites,   Ostrailes,   IAmnostracites,  Ostreum,  &c.  (sp.),  Llwyd,  Klein,  and  other  pre-Linntean 

authors. 
Ostrea,  Linnaeus  (1758),  Syst.  Nat.,  10th  ed.,  696.— O.  F.  Miiller  (1776),  Prodr.  Zool.  Dan.,  sxxi 

and  247.— Brug.  (1789),  Eucyc.  Meth.,  I,  xiii.— Lam.  (1799),  Prodr.  81;  and  Syst.  (1801), 

132,  &c. 
Pcloris,  Poli  (1791),  Test.  Xltr.  Sic,  33. 
Peloriderma,  Poli  (1795),  ib.,  11,255. 
Lopha,  Bolten  (1798),  Mus.  Coll.,  2d  ed.,  117.— H.  and  A.  Adams  (1858),  Genera  Recent  Moll.,  II, 

569  (as  subgen.  under  Ostrea). 
Alectryonia,  Fischer  do  Waldheim  (1807),  Mus.  Dem.  ;  and  (1835),  Bull.  Mosc.,  VIII. — Chenu 

(1862),  Man.  Conch.,  II,  167.— Stoliczka  (1871),  Pal.  Iudica,  III,  454  (sec.  Ostrea). 
Dciulrostrea,  Swainsou  (1840),  Malacol.,  387. — G.  B.  Sowerby  (1839),  Couch.  Man.,  137. 
Gryphceostrea,  Conrad  (1865,)  Am.  Jour.  Conch.,  I,  15  ;  (subgenus). 

Etym. — darpcov,  an  oyster. 
Type.—  Ostrea  edulis,  Linn. 

Shell  irregular,  laminated,  subnacreous,  attached  by  the  left  or  under 
valve ;  surface  sometimes  nearly  smooth,  but  more  frequently  provided  with 
more  or  less  prominent  imbricating  laminae  and  smaller  marks  of  growth,  or 
plicated,  and  very  rarely  armed  with  projecting  root-like  processes.  Upper 
valve  flat  or  concave,  and  often  plane ;  lower  valve  convex,  and  having  a 
prominent  beak.  Ligament  occupying  a  mesial  longitudinal  furrow,  extend- 
ing to  the  beaks  in  a  kind  of  cardinal  area  marked  by  transverse  striae.  Mus- 
cular impression  subcentral. 

Of  the  genus  Ostrea,  there  are  three  sections  or  subgenera,  that  are  even 
viewed  by  some  as  forming  distinct  genera.  These  may  be  defined  as 
follows  : 
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1.  ostrea,  Linn,  (typical). 

Shell  variously  shaped,  and  merely  with  concentric  imbricating 
marks  or  lamina1  of  growth,  or  sometimes  rather  obscurely  costate, 
the  costa?  not  extending  to,  or  strongly  plicating  the  tree  margins. — 
O.  edulis,  Linn. 

2.  alectryonia,  Fischer  (—  Lopha,  Bolten ;  and  Dendrosirea,  Swainson). 

Shell  often  elongated  and  strongly  arcuate  laterally,  with  hinge- 
line  more  straight,  extended,  and  lateral  margins  on  each  side  of  the 
beaks  more  or  less  dilated;  surface  strongly  plicated,  the  plications 
imparting  a  distinct  zigzag  appearance  to  the  free  margins,  and  very 
rarely  bearing  slender  projecting  processes  ;  muscular  scars  eccen- 
tric.— O.  cristagalli,  Linn. :  O.  carinata,  Lam. 

3.  GRYPHiEOSTREA,  Conrad. 

Shell  thin,  elongate,  straight,  narrow  ;    lower  valve   rather  deep 

and  smooth ;    upper  valve   flat  or  slightly  concave,  and  ornamented 

with  distant,  regular,  thin,  concentric  laminae ;  beak  of  lower  valve 

contorted,  or  turned   to  one   side;    cartilage-pit   narrow,  oblique.* — 

Gryphcea  vomer,  Morton  (sp.). 

The  genera  Gryphcea,  Lamarck,  and  Exogyra,  Say,  are  included  by  some 

authors  as  sections  of  the  genus  Ostrea;  but,  although  it  is  sometimes  very 

difficult  to  decide  to  which  of  these  genera  certain  forms  of  these  shells 

should  be  referred,  they  can  generally  be  readily  separated  into  the  three 

groups,  and  this  arrangement  has  been  found  very  convenient.     Both  of  the 

latter  genera  usually  have  a  more  regular  subovate  or  orbicular  form   than 

the  oysters,  and  more  frequently  became  free  at  a  very  early  stage  of  growth ; 

the  umbo  of  the  under  valve  being  thus  generally  less  distorted,  or  often 

without  visible  scar  of  attachment.     In  Gryphcea,  the  surface  is  generally 

smoother,  and  the  beak  of  the  under  valve  nearly  always  differs  from  that  of 

Ostrea  in  being   more   produced    and    curved  upward,   or  sometimes  even 

spirally  twisted ;  while  that  of  its  upper  valve  is  more  frequently  truncated. 

*  Mr.  Conrad  did  not  publish  a  diagnosis  of  this  type,  but  merely  gave  the  name  m  a  list  of  fossils. 
At  my  request,  however,  be  gave  ine  iu  manuscript  the  above  diagnosis,  and  mentioned  the  above  type. 
I  would  add,  that  in  perfectly-preserved  specimens,  the  typical  species, presentstbe  singular  peculiarity  of 
throwing  out  long,  slender,  auricular  appendages  (one  on  each  side)  from  the  lower  valve  uear  the  beak. 
These  being  very  fragile,  are  nearly  always  broken  away,  as  the  specimens  are  found  ;  but  I  observed 
several  with  more  or  less  of  them  preserved,  in  the  New  Jersey  beds  ;  and  one  I  found  growing  in  the 
inside  of  a  Grijphosa  vesicularis  with  them  perfectly  preserved,  and  apparently  attached  to  the  Grypli&a 
by  their  extremities.  This  type  or  section  might,  with  almost  equal  propriety,  be  placed  as  a  subgenus 
of  Exogyra 


12     UNITED  STxVTES  GEOLOGICAL  SURVEY  OF  THE  TERRITORIES. 

On  tlie  other  hand,  Exogyra  differs  in  having  the  beaks  of  both  valves 
strongly  curved  laterally  (to  the. left),  and  often  distinctly  spiral,  with  the 
ligament-furrow  narrow,  following  the  curvature  of  the  beak  of  the  under 
valve,  and  frequently  but  little  defined  in  the  upper  valve. 

The  genus  Ostrea  seems  to  date  back  to  the  Carboniferous  period ; 
O.  nobilissima,  de  Koninck,  being  apparently  a  well-defined  oyster  from  the 
Lower  Carboniferous  of  Belgium.  Professor  Winched  has  also  described  a 
small  oyster  (O.  patercula),  said  to  have  been  found  in  the  yellow,  fine,  arena- 
ceous beds  at  Burlington,  Iowa,  equivalent  to  the  Waverly  group  of  the 
Ohio  Lower  Carboniferous.  De  Verneuil  has  also  described  a  small  shell, 
under  the  name  O.  matercula,  from  the  Permian  of  Russia ;  but  it  has  rather 
more  the  aspect  of  a  GrypJuea  than  that  of  a  true  oyster. 

It  is  remarkable  that  these  older  species  seem  to  have  been  represented 
by  so  few  individuals,  oidy  two  specimens  of  the  Belgian  species  being  known 
to  Professor  de  Koninck;  and  but  a  single  specimen  of  O.  patercula  was 
found,  while  the  more  modern  oysters  seem  always  to  have  been  gregarious. 

The  shells  of  oysters  are  not  uncommon  in  the  Triassic  rocks  ;  and  the 
number  of  species  increases  as  we  ascend  to  later  formations.  The  group 
Alectryonia  is  most  numerously  represented  in  the  Mesozoic  formations,  but 
diminishes  in  the  Tertiaries  ;  while  Gryphceostrea  seems  to  be  confined  to  the 
Cretaceous  and  Lower  Eocene.  The  typical  oysters  continued  to  increase 
during  subsequent  epochs,  and  probably  attain  their  maximum  numerical 
development  at  the  present  time ;  though  some  of  the  Tertiary  species  far 
exceeded  in  size  any  of  the  known  existing  oysters;  O.  Zongirostris,  for 
instance,  having  been  found  two  feet  in  length.  O.  Georgiana,  of  this 
country,  also  probably  attained  an  equal  size. 

Ostrea  (sp.  undt.) 
Plate  2,  figs.  8,  a,  J>. 

As  I  have  only  seen  casts  of  the  interior  and  impressions  of  the  exterior 
of  this  little  oyster,  I  cannot  with  any  degree  of  certainty  identify  it  with 
any  of  the  described  forms;  and  in  a  genus  like  this  it  would  be  merely  add- 
ing a  name,  without  establishing  a  species  on  any  well-defined  characters,  to 
attempt  to  describe  it  as  new  from  such  material. 

As  near  as  can  be  determined  from  the  specimens  yet  seen,  it  seems  to 
be  a  small,  rhombic-subovate  species,  with  a  moderately  convex  under  valve, 


INVERTEBRATE  PALAEONTOLOGY.  13 

and  a  flat  upper  one.  Impressions  of  the  surface  of  the  latter  show  merely 
small  imbricating  marks  of  growth  ;  while  internal  casts  of  the  former  retain 
a  few  obscure  concentric  undulations,  crossed  by  a  few  oblique,  faintly-marked, 
radiating  ridges. 

Length  of  largest  internal  cast  seen,  1.08  inches;  breadth,  0.65  inch; 
convexity,  about  0.30  inch. 

Locality  and  position. — From  a  rough  ferriginous  sandstone,  belonging 
to  the  Dakota  group,  at  a  locality  twelve  miles  southwest  of  Saliha,  Saline 
County,  Kansas.     Collected  by  Prof.  B.  F.  Mudge. 

Ostrea    congcsta,    Conrad. 

Plate  9,  rigs.  1,  a,  b,  c,  d,  e,f. 

Ostrea  congesta,  Conrad  (1843),  Nicollet's  Report  of  Explorations  in  the  Northwest,  167. — Hall  ami  Meek 
(1854),  Mem.  Am.  Acad.  Arts  and  Sci.  Boston,  VIII,(n.s.),405. — Meek  and  Haydeu  (Nov., 
1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  286.— Hall  (1856),  Pacific  R.  R.  Reports,  III,  100, 
pi.  1,  iig.  11. 

"Shell  elongated;  upper  valve  flat;  lower  valve  ventricose,  irregular; 
umbo  truncated  by  a  mark  of  adhesion.''     (Conrad.) 

This  is  a  small,  thin  shell,  the  individuals  of  which  are  often  crowded 
together  in  considerable  numbers,  so  as  to  assume  quite  irregular  forms.  In 
cases  where  the  individuals  had  room  to  grow  without  interruption,  the  young 
shell  is  usually  found  to  be  of  an  ovate  form,  and  attached  by  the  whole  under 
surface  of  the  lower  valve,  the  beak  of  which  is  pointed,  provided  with  a  small 
triangular  area,  and  usually  turned  a  little  to  the  left.  In  this  form  they  con- 
tinued to  grow,  to  lengths  varying  from  0.25  to  1  inch,  when  the  margins 
were  abruptly  deflected  upward  at  right  angles  to  the  flat,  attached  base,  and 
produced  in  this  direction  often  for  as  much  as  an  inch  or  more;  the  greatest 
extension  being  on  the  lateral  margins  and  at  the  extremity  opposite  the 
beaks.  When  seen  at  this  stage  of  their  growth,  separated  from  the  body  to 
which  they  were  originally  attached,  and  lying  partly  embedded  in  the  matrix, 
with  the  beak  side  down,  they  look  like  short  cylindrical  tubes,  with  one  end 
abruptly  truncated  and  closed  by  the  flat  surface  of  attachment;  so  that  what 
was  originally  the  whole  under  surface  of  the  valve  now  appears  like  the 
truncated  umbo. 

The  other  valve  is  quite  flat,  or  sometimes  a  little  concave,  and  always 
retains  the  form  possessed  by  the  attached  valve  at  the  time  its  margins 
became  deflected  upward,  after  which  it  seems  to  have  increased  very  little 
in  size.     Its  umbo  is  usually  a  little  less  pointed  than  that  of 'the  other  valve, 
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and  provided  with  a  shorter  area,  on  each  side  of  which  its  margins  are 
sometimes  slightly  crenulated. 

The  muscular  impressions  of  both  valves  are  obscure,  and  the  surface  is 
nearly  smooth,  or  only  marked  by  fine,  indistinct  lines  of  growth. 

Locality  and  position. — At  numerous  places  along  the  Missouri  between 
the  Big  Sioux  and  the  Great  Bend ;  also,  on  Little  Blue  River,  near  the 
Kansas  and  Nebraska  line,  and  near  the  Black  Hills,  on  Cheyenne  River, 
as  well  as  on  the  North  Platte ;  in  the  Niobrara  group,  or  formation  No.  3, 
where  it  is  usually  found  attached  to  fragments  of  a  large  Inoceramus.  It 
likewise  occurs  at  several  localities  in  New  Mexico  and  Colorado,  probably 
in  the  same  position. 

Oslrea    inornata,   M.  &  H. 

Plate  10,  fig.  4. 
Ostrea  inornata,  Meek  aud  Hayden  (May,  1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  181. 

Shell  small,  narrow-subovate,  rather  thin,  attached  by  the  whole  under 
surface  of  the  lower  valve;  beaks  pointed  and  more  or  less  laterally  arcuate, 
usually  turned  to  the  left  side  ;  under  valve  conforming  to  the  irregularities 
of  the  surface  to  which  it  is  attached,  moderately  concave,  area  small  and 
narrow ;  upper  valve  rather  convex,  having  its  beak  less  pointed  than  that  of 
the  other  valve ;  surface  smooth,  or  only  marked  by  very  obscure  lines  of 
growth,  with  sometimes  a  few  very  small,  irregular,  nearly  obsolete,  radiating 
markings  near  the  lower  border. 

Length,  about  1.40  inches ;  breadth,  0.87  inch. 

This  seems  to  be  a  rather  rare  species,  since  we  have  seen  but  three  or 
four  specimens  of  it.  Only  one  of  these  (an  upper  valve)  shows  the  mus- 
cular impression,  which  is  comparatively  large,  of  an  irregular  subcircular 
form,  and  placed  nearer  the  left  side.  One  individual  shows  that  the  inner 
margin  of  the  under  valve,  near  the  beaks,  was  obscurely  crenulate.  It  is 
quite  distinct  from  any  other  species  obtained  in  the  northwestern  formations. 

In  most  of  its  characters,  the  upper  valve  of  this  species  resembles  that 
of  O.  plumosa,  Morton,  excepting  that  its  radiating  markings  are  more  obscure. 
Its  lower  valve,  however,  in  the  only  example  of  it  yet  seen,  differs  remark- 
ably in  being  attached  by  its  whole  under  side. 

Locality  and  position, — Great  Bend  of  the  Missouri,  below  Fort  Pierre; 
lower  part  of  the  Fort  Pierre  group,  or  No.  4  of  the  Upper  Missouri  Creta- 
ceous series. 
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Osin'ii    pellucida,   M.  &  H. 

Plate  28,  figs  4,  a,  6. 

Ostrea  larva,  Hall  and  Meek  (1854),  Mem.  Adii.  Acad.  Sci.  and  Arts,  Boston,  V,  (n.s.),  406. — M.  &  H. 

(Nov.,  1856),  Proceed:  Acad.  Nat.  Sci.  Philad.,  286  (not  0.  larva,  Lam.) 
Ostrea  jirlliicida,  Meek  and  Hayden  (Oct.,  1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  429. 

Shell  small,  thin  subovate  or  elongate-oval,  arcuate  laterally,  usually 
attached  from  the  umbo  to  near  the  middle  of  the  under  valve;  borders 
undulated,  so  as  to  form  a  few. obscure  plications,  which  extend  but  slightly 
in  from  the  edge;  margins  near  the  cardinal  end  distinctly  crenate;  surface 
with  moderately  distinct  marks  of  growth,  which  sometimes  become  nearly 
obsolete.  Lower  valve  convex,  usually  with  a  well-defined  scar  of  attach- 
ment ;  upper  valve  nearly  flat,  or  more  or  less  convex  near  the  beak. 

Length,  from  beak  to  the  opposite  extremity,  1.32  inches;  breadth,  0.70 
inch  ;  convexity,  0.40  inch. 

This  species  resembles  somewhat  O.  larva  of  Lam.  (—  O.  falcata, 
Morton,  Synop.  Org.  Rem.,  p.  50,  pi.  3,  fig.  5,  and  pi.  9,  figs.  6-7),  and  is  the 
same  shell  referred  with  doubt  to  that  species  in  the  papers  above  cited.  A 
careful  comparison  of  other  specimens  shows  that  it  is  clearly  distinct,  as  it 
is  never  near  so  strongly  and  regularly  plicated  as  O.  larva,  and  is  always 
entirely  destitute  of  any  traces  of  auricular  appendages,  and  wants  the 
straight  hinge  of  that  species ;  while  it  has  a  large  and  distinct  scar  ot 
attachment,  showing  that  the  under  valve  was  attached  from  the  beak  to  near 
the  middle.  In  the  latter  character,  it  is  more  like  O.  crenulata  of  Tuomey ; 
but  it  wants  the  closely-set  squamose  ridges  of  that  species. 

From  the  last-described  species,  it  differs  in  having  its  margins  waved 
or  subplicated,  and  in  not  being  attached  by  the  whole  of  its  under  surface. 
In  the  few  obscure  flexures  of  its  lateral  margins,  it  approaches  the  Alectry- 
onia  group ;  but  as  it  wants  the  straightened  hinge  and  auriculate  character 
of  that  group,  and  has  the  plications  but  slightly  developed,  it  may  about  as 
well  go  with  the  typical  oysters. 

Locality  and  position. — Long  Lake  and  Moreau  River;  from  the  Fox 
Hills  group,  or  No.  5  of  the  Cretaceous  series  of  the  West. 

Ostrea    (Gryphxostrea!)    subalata.    Meek. 
Plate  28,  fig.  5. 

Shell  small,  longitudinally  oval,  more  or  less  arcuate  laterally;  margins 
waved,  or  forming  some  four  or  five  obscure  undulations,  which  extend  but 
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slightly  in  from  the  edges,  somewhat  crenate  near  the  hinge ;  both  valves 
distinctly  auriculate  on  the  left  side  near  the  beaks ;  surface  with  small  con- 
centric marks  of  growth.  Under  valve  convex  ;  umbo  more  or  less  distorted 
by  the  scar  of  attachment,  pointed  and  distinctly  curved  to  the  left.  Upper 
valve  nearly  Hat,  excepting  the  marginal  undulations;  beak  small,  its  imme- 
diate apex  curved  to  the  left,  but  not  projecting  beyond  the  cardinal  margin. 

Length,  from  the  umbo  to  the  opposite  extremity,  1.20  inches;  breadth, 
exclusive  of  the  auricular  appendage,  0.70  inch;  convexity,  0.45  inch. 

This  species  is  nearly  of  the  same  size  as  the  last,  and  resembles  it  in 
some  respects;  but,  so  far  as  yet  known,  it  seems  to  be  distinguished  by  the 
decided  lateral  curvature  of  its  beaks,  and  the  presence  of  an#  auricular 
appendage  on  the  left  side  of  both  valves,  near  the  beaks. 

It  appears  to  be  nearly  related  to  O.  lateralis,  Neilson  (=:  Gryphma 
vomer  [?],  Morton,  Synop.  Org.  Rem.,  p.  54,  pi.  9,  fig.  5).  It  differs  from 
Neilson's  species,  however,  in  having  its  upper  valve  auriculate,  as  well  as 
the  lower,  and  its  margins  subplicate.  Its  upper  valve  also  differs  in  not 
having  distinct,  regularly-arranged,  concentric,  imbricating  laminae.  Both  of 
these  species  seem  to  stand,  as  it  were,  intermediate  between  the  true 
oysters  and  Exogyra. 

Locality  and  position. — Moreau  River;  in  the  Fox  Hills  group,  or  forma- 
tion No.  5  of  the  Cretaceous  series. 

Ostrcit    (  O  r  y  p li ee a  ! )    patina,  M.  &  H. 
Plate  10,  ti^'s.  -J,  (i,  6;  «,  b  (bis),  and  H,  c,f;  also  pi.  11,  varieties. 
Ostrea  patina,  Meek  and  Hayden  (Nov.,  1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  277. 

Shell  subcircular  or  subovate,  a  little  oblique,  rather  compressed.  Supe- 
rior valve  concave  above,  thin,  excepting  at  the  beak,  where  it  is  thickened 
and  truncate ;  area  broad,  triangular,  standing  nearly  at  right  angles  to  the 
plane  of  the  shell,  and  broadly  depressed  in  the  middle;  lateral  margins  near 
the  area  more  or  less  contracted.  Inferior  valve  thicker,  moderately  convex ; 
lateral  margins  near  the  beak  sometimes  considerably  thickened  and  distinctly 
lamello-striate ;  beak  triangular,  much  compressed,  projecting  beyond  the 
cardinal  border  and  slightly  curved  upward  at  the  point,  without  any  visible 
scar  of  attachment;  area  comparatively  small,  broad,  triangular,  having  a 
wide,  shallow  depression  along  the  middle.  Muscular  impression  subcir- 
cular or  transversely  oval,  moderately  distinct,  located  nearer  the  left  side, 
and  about   half-way  between  the  beaks  and  the  postero-ventral  extremity. 
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Surface  only  marked  by  obscure  lines,   and   small,   irregular,   nearly  obsolete 
wrinkles  of  growth. 

Length  and  breadth  of  a  medium -sized  specimen,  each  about  2.40  inches ; 
concavity  oi  lower  valve,  0.65  inch. 

The  specimens  from  which  the  above  description  was  made  out  might 
with  almost  equal  propriety  be  referred  to  Gryphcea,  and  really  bear  some 
i  escmblance  to  Gryphcea  vesicularis,  Lam.  (=z  G.  convexa  of  Say  and  Mor- 
ton); but  they  present  well-marked  and  constant  differences  from  all  the 
numerous  varieties  of  that  protean  species.  In  the  first  place,  the  lower 
valve  of  our  shell  is  never  so  ventricose  as  that  of  the  common  varieties  of  p. 
■vesicularis,  and  always  differs  in  having  its  cardinal  margin  sloping  from  the 
beaks  instead  of  being  extended  in  a  right,  line,  and  auriculate  at  the  extrem- 
ities. Again,  its  umbo  is  never  near  so  gibbous,  nor  so  distinctly  incurved 
as  is  usual  in  that  species;  while  its  upper  valve  is  always  destitute  of  any 
traces  of  the  radiating  depressed  lines  generally  seen  on  that  of  G.  vesicularis. 

In  the  shallowness  of  its  under  valve,  and  the  compressed  form  of  its 
beak,  it  agrees  with  G.  mutabilis  of  Morton  (which  is  also  generally  regarded 
as  a  marked  variety  of  G.  vesicularis) ;  but  it  differs  in  the  other  characters 
mentioned,  as  G.  mutabilis  has  the  cardinal  margin  as  straight,  and  its  extrem- 
ities as  distinctly  ariculate,  as  well  as  its  smaller  valve  as  strongly  marked 
with  radiating  lines,  as  the  more  convex  varieties  of  G.  vesicularis. 

Associated  with  the  specimens  presenting  the  characters  given  in  the 
foregoing  description,  there  are  many  others  which  pass  by  slight  shades  of 
difference  into  much  more  irregular  forms.  Some  of  these  scarcely  differ  in 
any  other  respects  from  those  we  have  taken  as  the  type  of  the  species,  than 
in  having  the  umbo  of  the  lower  valve  a  little  distorted  by  the  scar  of  attach- 
ment; while  others  show  still  more  and  more  distinct  marks  of  attachment, 
become  more  elongate  or  ovale  in  form,  and  have  the  left  or  anal  margin  near 
the  beak  more  and  more  sinuous,  until  they  have  departed  widely  from  the 
typical  forms.  It  is  possible  that  some  of  these  may  belong  to  one  or  more 
distinct  species;  but  I  confess,  after  a  careful  study  of  a  large  number  of  spe- 
cimens, that  I  am  totally  at  a  loss  to  find  constant  characters  by  which  they 
can  be  separated.  I  therefore  prefer,  with  the  information  now  at  command, 
to  present  some  of  the  best  marked  of  these  different  forms  rather  as  vari- 
eties than  as  different  species. 
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Variety  A,  pi.  10,  figs.  3,  e,/ — Obliquely  broad  oval;  beak  of  under 
valve  considerably  distorted,  and  the  area  nearly  obliterated  by  the  scar  of 
attachment;  anal  side  having  a  broad  shallow  sinus  near  the  binge,  produced 
or  prominent  near  the  other  extremity  ;  anterior  and  antero-ventral  border 
forming  a  broad,  nearly  semicircular  curve. 

Length  and  breadth,  each  about  3  inches ;  concavity  of  under  valve, 
0.70  inch. 

Variety  B,  pi.  11,  figs.  3,  a,  b. — Obliquely  ovate,  narrow  near  the  beaks, 
and  widening  toward  the  other  extremity ;  beak  of  lower  valve  somewhat 
distorted  on  the  left  side  by  the  scar  of  attachment,  curving  but  slightly 
upward  ;  lateral  margin  near  the  right  side  of  the  beak  thickened,  but  thin 
and  contracted  on  the  other  side. 

Length,  3.10  inches:  breadth,  2.30  inches;  concavity  of  under  valve, 
0.35  inch. 

O.  intermedia  would  be  a  good  name  for  this  form  if  further  comparison 
should  show  it  to  be  a  distinct  species. 

Variety  C,  pi.  11,  figs.  4,  a,  b. — Irregularly  subovate,  oblique,  narrow 
near  the  beaks,  and  abruptly  widened  by  an  expansion  of  the  left  border 
near  the  other  extremity  ;  umbo  of  under  valve  more  or  less  distorted  and 
curving  slightly  upward  ;  border  on  right  side  of  beak  in  same  often  thick- 
enend,  thinner  and  profoundly  sinuous  on  the  other  side;  area  of  upper  valve 
inclined  obliquely  toward  the  cardinal  extremity. 

Length,  3.20  inches;  greatest  breadth,  2.37  inches;  breadth  near  beaks, 
1.20  inches. 

This  differs  so  extremely  from  the  other  forms  that  it  will  perhaps  be 
difficult  to  convince  those  who  have  not  seen  all  the  intermediate  gradations 
that  it  is  even  remotely  related  to  the  form  taken  as  the  type  of  O.  patina. 
Indeed,  the  differences  are  so  great  that,  had  we  only  seen  the  two  extremes, 
I  would  not  hesitate  to  regard  the  normal  forms  of  O.  patina  as  belonging  to 
the  genus  Gryphcea,  and  that  now  before  me  as  a  true  oyster.  Should  the 
latter  be  considered  entitled  to  rank  as  a  species,  it  may  be  designated  as  O. 
subsinuata. 

Locality  and  position. — Two  hundred  miles  above  the  mouth  of  Milk 
River  on  the  Missouri  ;  in  Fort  Pierre  group,  or  formation  No.  4  of  the  Cre- 
taceous series. 


INVERTEBRATE  PALEONTOLOGY.  1<) 

Geuus  GRYPKffiA,  Lamarck. 

Synon. — Auricularia,  AuricuHtes,  &c.  (sp.),  of  Lhwyd  and  some  oilier  pre-LinnaeaD  authors. 

Gnjpkcm,  Lain.  (1801),  Syst.  An.,  393.— Roissy  (1835),  Moll.,  202.— Blainv.  (1821),  Diet.  Sci.  Nat., 

XIX.  533 ;  and  many  other  authors. 
Grypliea,  Eisso  (1826),  Hist.,  IV,  290. 

Ptjcnodonta,  Fischer  do  Waldh.  (1835),  Bull.  Mosc,.,  VIII,  118.— Courad  (1860),  Jour.  Acad.  Nat. 
Sci.  Philad.,  IV,  275. 
Etym. — ypii}>,  a  griffin. 
Examp. — GryphtBa  arcuata,  Lam. 

Shell  generally  more  or  less  broad-subovate,  usually  free  in  the  adult, 
but  often  attached  when  young,  very  inequivalve,  the  lower  valve  being  deep, 
and  in  most  cases  having  its  beak  produced  and  strongly  curved  upward,  or 
sometimes  subspiral,  and  more  or  less  oblique;  upper  valve  nearly  or  quite 
tlat,  or  sometimes  concave,  with  its  beak  truncated  ;  ligament-cavity  arching 
with  the  beak  in  the  lower  valve,  and  merely  occupying  a  slight  impres- 
sion in  the  nearly  flat,  transversely-striated,  and  truncated  cardinal  margin 
of  the  upper  valve  ;  surface  generally  with  only  concentric  marks  of  growth; 
muscular  impressions  as  in  Ostrea. 

The  shells  of  this  genus,  especially  in  the  well-developed  adult,  are  gen- 
erally readily  distinguished  from  those  of  the  genus  Ostrea,  by  being  less 
irregular  in  form,  with  the  beak  of  the  lower  valve  more  produced  and 
recurved.  They  seem  also  to  be  nearly  always  without  the  strong  radiating 
plications  often  seen  in  that  genus  and  Exogyra.  They  likewise  differ  from 
the  latter  genus  in  having  the  beak  of  the  lower  valve  curved  upward  instead 
of  laterally.  In  young  or  undeveloped  examples,  however,  it  is  sometimes 
very  difficult  to  distinguish  Gryphcea  and  Ostrea ;  a  young  Gryphcea  being  often 
exactly  like  an  oyster.  In  some  cases,  where  the  shell  remained  attached 
during  its  whole  growth  to  adult  size,  it  has  the  umbo  largely  truncated,  and 
not  showing  the  extended  incurved  character  of  the  genus;  but  retained 
much  the  form  of  a  true  ovster  during  life. 

The  genus  Qryphaia  appears  to  be  of  more  recent  origin  than  Ostrea;  the 
oldest  known  examples  being  from  the  Trias.  It  is  most  extensively  repre- 
sented in  the  Jurassic  rocks,  occurs  less  abundantly  in  the  Cretaceous,  and  is 
rarely  found  in  the  Tertiary  ;  while  only  one  species  is  known  in  the  seas  of 
the  present  period,  and  that  does  not  have  the  characteristic  features  of  the 
genus,  as  represented  in  Cretaceous  and  older  rocks,  very  strongly  marked. 
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<  ■  i-  j  j>  E  i  :v  ;  i    vesicular  is,    Lam.  ? 

Plate  11,  ligs.  '2,11,  6,  c;  and  pi.  16,  ligs.  8,  a,  b. 

Oslrea  deltoidea  (part),  Lamarck  (1806),  Ann.  Mns.,  VIII,  160 ;  and  XIV,  375,  21,  pi.  fig.  3. 

Ostrea  vesieularis,  Lamarck  (1806),  ib.,  VIII,  160,  pi.  22,  fig.  3  ;  and  (1819),  Hist.  An.  Sans  Vert.,  VI,  219.— 

Goltlf.  (1826),  Petrel'.  Germ,,  1,23,  tab.  81,  fig.  2.— Dcshayes  (1830),  Encyc.  Metli.,  II, 

292.— D'Arckiac  (1837),  Mem.  Soc.  Geol.,  II,  183.— Bronn   (1837),  Letk.,  tab.  32,  fig. 

1.— D'Orbiguy  (1843),  Palaeout.  Fr.,  Ill,  742,  pi.  4s7,  figs.  1-2  (excl.  figs.  6,  8,  and  9). 
Oslraites  mi/sticus,  Schloth.  (1813),  Tasc,  VII,  112. 
Podopsisgryphoid.es,  Lamarck  (1819),  Hist.  An.  Sans  Vert.,  VI,  195. 
GrypHtes  truncates,  Schloth.  (1820),  Petref.,  289. 
Oslrea  convexa,  Say  (1820),  Am.  Jonr.  Sci.  and  Arts,  II,  42. 
Gryphcea  convexa,  Morton  (1828),  Jour.  Acad.  Nat.  Sci.  Philad.,  VI,  pi.  4,  figs.  1  and  2  ;  and  pi.  5,  figs.  1,  2, 

and  3;  also  (1834),  Org.  Rem.,  53,  pi.  4,  figs.  1  and  2. 
(irypha-u  mntabilifi,  Morton  (1828),  Jour.  Acad.  Nat.  Sci.  Philad.,  VI,  pi.  4,  tig.  3  ;  and  (1834),  Synop.  Org. 

Rem.,  53,  pi.  4,  fig.  3. 
Pycnodonta  vesieularis,  Fischer  de  Waldh.  (1835),  Bull.  Mosc,  VIII,  118.— Conrad  (1860),  Jour.  Acad.  Nat. 

Sci.  Philad..  IV,  275. 
Gryphcea  vesieularis,  Bronn  (1848),  Index  Palaeout.,  557  ;  and  of  many  other  authors. 

Shell  irregularly  subhemispherical,  or  more  or  less  variable  in  form, 
rather  thin  ;  anal  side  extended  into  a  lobe.  Under  valve  very  gibbous  ;  beak 
short,  usually  much  distorted  or  truncated  by  the  scar  of  attachment,  moder- 
ately curved  upward,  and  sometimes  not  very  distinct  from  the  cardinal 
margin ;  ligament-area  short,  being  modified  by  the  distortion  of  the  beak. 
Upper  valve  flat  or  a  little  concave,  and  beveled  within  to  the  thin  margins, 
thickened  somewhat  toward  the  beak,  which  is  truncated,  and  sometimes 
slightly  raised ;  area  small,  transversely  triangular,  and  standing  nearly 
vertical  to  the  plane  of  the  valve;  lateral  margins  near  the  beak  regularly 
crenate.  "  Muscular  impressions  of  both  valves  rather  deep,  and  placed  near 
the  middle  of  the  left,  or  posterior,  margin.  Surface  of  lower  valve  nearly 
smooth,  or  only  showing  obscure  marks  of  growth  ;  upper  valve  with  the 
same  kind  of  obscure  concentric  markings,  and  sometimes  showing  faint 
traces  of  radiating  striae. 

Length  from  beak  to  opposite  margin,  about  2  inches ;  transverse  diam- 
eter, 2.33  inches;  convexity  of  under  valve,  about  0.94  inch. 

It  is  not  without  some  doubts  and  hesitation  that  I  refer  this  shell  to 
G.  vesieularis ;  but  after  several  careful  comparisons,  it  has  been  found  to 
come  so  near  forms  which  have  been  regarded  by  high  European  authorities 
;is  only  varieties  of  that  variable  species,  that  I  have  concluded  that  it  will  be 
better  to  refer  it  doubtfully  to  the  same,  than  to  run  the  risk  of  adding 
another  synonym  In  a  species  that  has  already  received  such  a  multitude  of 
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names.  It  al  least  comes  nearer  the  true  G.  vesicularis  than  any  other  form 
vi -1  known  from  the  Upper  Missouri  country. 

It  differs  from  the  prevailing  forms  of  that  species  among  the  specimens 
so  common  in  New  Jersey  and  Alabama;  but  we  sometimes  meet  with  indi- 
viduals, in  collections  from  New  Jersey,  almost  exactly  like  our  shell.  It 
resembles  very  closely  forms  referred  by  Groldfuss  to  G.  vesicularis,  especially 
small  specimens  of  the  upper  valve,  but  which  M.  d'Orbigny  considers  iden- 
tical with  Ostrea  biauriculata-,  Lam. 

Although  resembling  our  last  {O.  patina),  more  than  any  other  form 
known  from  the  Upper  Missouri  rocks,  it  is  quite  different  from  all  the  varie- 
ties of  that  variable  species  I  have  seen;  its  under  valve  being  much  more 
ventricose,  and  the  scar  of  attachment  left  on  its  umbo  much  larger;  while 
there  are  indications  of  radiating  lines  on  the  smaller  valve,  which  are  never 
seen  on  that  of  O.  patina. 

Locality  and  position. — Cheyenne  River,  near  the  Black  Hills;  in  the 
Fort  Pierre  group  of  the  Northwestern  Cretaceous  series 

ANOMIID^. 

Genus  ANOMIA,  Linnaeus. 

Synon.—Anomia,  (part),  Linn.  (1767),  Syst.  Nat.,  cd.  XII,  1150.— Miiller  (1770),  Zool.  Dan.  Prodr.,xxxi.— 
Eetzins   (1788),    Dessert.,   9.— Brug.  (17§9),   Encyc.   Metb.,  I,   69.— Lamarck  (1799), 
Prodr.  ;  and  (1801),  Syst.  Au.,  137;  also,  (1809),  PMIos.  Zool.,  317.— Eoissy  (1805), 
Moll.,  239. — Defr.  (1816),  Diet.  Sci.  Nat.,  II,  G6 :  and  numerous  others. 
Eckion,  Poli  (1791),  Test.  Utr.  Sci.,  I.  34. 
Echinoderma,  Poli  (1795),  «Z>.,  II,  255. 
Cepa,  Humph.  (1797),  Mns.  Col.,  45. 

Fenestella,  Bolten  (1798),  Mus.  Boltenian.  ed.  2d,  1819,  134  (not  Lonsdale). 
Anomya,  Agassis  (1839),  Mould,  de  Moll.,  I,  23. 
Etym. — nio/noc,  unequal. 
Examp. — Anomia  ephippium,  Linn. 

Shell  orbicular  or  more  or  less  irregular,  very  thin.  Lower  valve  flat,  or 
modified  by  the  surface  of  attachment,  and  having  the  sinus  or  aperture  for 
the  passage  of  the  byssal  plug  distinct,  with  the  upper  part  of  its  anterior 
lobe  separated  from,  and  often  partly  overlapping,  the  cardinal  edge  ;  plug 
thick,  elongated,  shelly,  free  from  the  margins  of  the  aperture.  Upper  valve 
convex,  smooth,  lamellar,  costate,  or  marked  by  lines  of  growth;  cartilage-pit 
submarginal;   muscular  scars  three,  subcentral. 

So  far  as  yet  known,  this  genus  seems  to  have  had  no  existence  anterior 
to  the  Jurassic  epoch      It    ranges  through   that    and    the  succeeding  forma- 
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tions,  and  probably  attains  its  greatest  development  in  the  seas  of  the  present 
period.  It  has  a  wide  geographical  distribution;  the  recent  species  occurring 
in  the  Mediterranean  and  European  seas,  as  well  as  on  the  coast  of  North 
America,  India,  Australia,  &c. 

•  Anomia!   obliqua,   M.  &  H. 

Plate  9,  fig.  2. 
Anomia  obliqua,  Meek  and  Hayden  (May,  18G0),  Proceed.  Acad.  Nat.  Sci.  Philad.,  181. 

Shell  thin,  broad-oval,  subcircular,  or  somewhat  irregular,  and  more  or 
less  oblique.  Upper  valve  rather  convex  ;  beak  nearly  or  quite  marginal, 
placed  near  the  anterior  side,  moderately  gibbous.  Surface  marked  concen- 
trically by  fine  obscure  lines  and  small  wrinkles  of  growth. 

Length,  about  1.33  inches  ;  breadth,  1.16  inches. 

I  have  not  seen  the  under  valve  of  this  species,  nor  the  inside  of  the 
upper  one ;  and  consequently  know  nothing  of  the  nature  of  the  muscular 
.impressions.  It  resembles  somewhat  the  figure  of  A.  argentea  of  Morton 
(Synop.  Org.  Rem.,  pi.  5,  fig.  10)  ;  but  the  umbo  is  less  prominent  and  much 
more  oblique.  These  differences,  and  the  fact  that  it  occurs  in  a  lower  geo- 
logical formation,  are  perhaps  sufficient  reasons  for  regarding  it  as  a  different 
species. 

It  does  not  show  the  usual  pearly  luster  of  Anomia;  and  as  nothing  is 
known  of  the  nature  of  the  under  valve,  it  is  only  retained  provisionally  in 
that  group.  The  specimen  is  far  from  being  in  as  good  a  condition  as  might 
be  wished;  but  it  has  been  thought  desirable  to  call  attention  to  it  as  one  of 
the  forms  to  be  looked  for  in  this  part  of  the  Cretaceous  series  of  the  North- 
western Territories. 

Locality  and  position. — Near  the  mouth  of  the  Niobrara  River,  on  the 
Missouri ;    in  the  Niobrara  division  of  the  Upper  Missouri  Cretaceous  series. 

Aiioiniii  !    snblrigonalis,   M.  &  H. 

Plate  Hi,  figs.  4,  a,  6. 
Anomia  tsiibtrigonalis,  Meek  and  Hayden  (May,  1800),  Proceed.  Acad.  Nat.  Sci.  Philad.,  181. 

Shell  subtrigonal,  approaching  subcircular,  extremely  thin  and  fragile. 
Upper  valve  moderately  convex;  anterior  side  subtruncate,  with  a  slightly 
convex  outline,  rounding  abruptly  ;il   its  junction  with  the  ventral  margin; 
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posterior  side  obliquely  truncated  from  the  beak,  and  very  narrowly  rounded 
at  its  connection  with  the  ventral  border,  provided  with  a  broad,  oblique, 
rounded  fold;  pallial  margin  nearly  straight,  or  but  slightly  convex ;  umbo 
marginal,  rather  prominent.  Lower  valve  ?  nearly  flat  or  compressed,  and 
more  irregular  than  the  other.  Surface  marked  by  small,  irregular,  concen- 
tric wrinkles,  and  very  obscure  lines  of  growth. 

Length,  1.37  inches;  breadth,  1.14  inches. 

If  the  flat  valve  seen  in  connection  with  our  specimen  of  this  species, 
and  described  above  doubtfully  as  its  lower  valve,  is  really  such,  it  would 
not  be  a  true  Anomia,  but  would  more  probably  belong  to  Placunopsis  of 
Morris  and  Lycett,  and  have  to  take  the  name  Placunopsis  subtrigonalis,  as  it 
seems  to  show  no  traces  of  a  perforation  or  sinus  for  the  passage  of  a  byssal 
plug.  It  is  true,  Placunopsis  was  founded  on  Jurassic  species,  and  is  not 
known  to  occur  in  the  Cretaceous;  but  that  is  no  reason  why  it  may  not  occuir 
hi  rocks  of  that  age. 

Specifically,  it  is  rather  peculiar  in  presenting  a  subtrigonal  outline,  with 
a  Tellina-Y\ke  posterior  fold  or  flexure. 

Locality  and  position. — Bijou  Hill,  on  the  Missouri  ;  in  the  Fort  Pierre 
group,  or  formation  No.  4  of  the  Cretaceous. 

PECTINIDiE. 

Genus  CHLAMYS,  Bolten. 

Synon. — Peeten  (sp.),  Klein,  aud  other  pre-Liumeau  writers;  and  partly  or  entirely  of  numerous  subse- 
quent authors;  but  not  of  Miiller  (1776),  as  restricted  by  Lamarck  in  1799. 
Argus  (sp.),  Poli  (1791),  Test.  Utri    Sic,  32.— Gray  (1847),  Proceed.  Zool.  Soc,  200. 
Argodvrma  (sp.),  Poli  (1795),  Test.  Utr.  Sci.  (uot  Scopoli,  1777). 

Chlamgs,  Bolten  (1798),  Mus.  Boltenian.  (2d  ed.,  lt>19,  112).— Gray  (1847),  Proceed.  Zool.  Soc.,  200; 
as  sect,  of  Argus.—  II.  aud  A.  Adams  (1855),  Gen.  Recent.  Moll.,  II,  55u  (as  subgeu). 
Peeten. — Sotliczka  (1871),  Palseont.  Ind.,  111,425  (as  subgeu).  Peeten. 
Etym. — xkapis,  the  toga,  or  outer  garment,  worn  by  Eomau  gentlemen. 
Examp. — Peeten  Islandivus,  Liuu. 

Shell  closed,  vertically  broad-subovate,  or  suborbicular  exclusive  of  the 
ears,  equivalve  or  subequivalve ;  ears  of  moderate  or  rather  large  size,  the 
anterior  being  usually  larger,  and  often  somewhat  ascending,  with  beneath  it 
a  more  or  less  deep  byssal  sinus  in  the  right  valve;  surface  ornamented  with 
radiating,  often  scaly,  or  transversely-striate  cosfee ;  hinge-line  straight, 
edentulous;  ligament  marginal,  linear;  cartilage  occupying  a  central  pit; 
muscular  scar  large  and  subcentral. 
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It  is  not  without  some  reluctance  that  I  have  concluded  to  use  Bolton's 
name  Chlamys  for  this  rather  large  group  of  recent  and  fossil  shells ;  not 
being  quite  sure  that  I  have  had  an  opportunity  to  consult  all  of  the  works 
necessary  to  decide  whether  some  other  may  not  have  better  claims  to  recog- 
nition. In  1847,  Dr.  Gray  apparently  proposed  to  adopt  for  such  forms  Poli's 
name  Argus  (1791);  but  as  that  name  had  been  used  by  Scopoli  in  1777 
for  a  genus  of  insects,  it  seems  objectionable. 

By  most  authorities  these  shells  have  been  generally  referred  to  the 
genus  Pecten,  and  are  even  considered,  by  those  who  go  back  to  Klein  and 
other  pre-Linnaean  writers,  as  the  typical  forms  of  the  group  for  which  that 
name  should  be  retained.  As  I  do  not  believe,  however,  that  we  should  cite 
as  the  authors  of  genera  any  pre-Linncean  writers,  I  am  unwilling  to  view 
Klein  as  the  author  of  the  genus  Pecten,  although  he,  as  well  as  other  ante- 
Linnsean  writers,  used  it.  Coming  down,  then,  to  later  authorities,  Miiller 
seems  to  have  been  the  first  regular  binomial  author  who  used  the  name 
Pecten;  and,  consequently,  he  has  the  best  claims  to  be  regarded  as  the 
founder  of  the  genus  (in  17  76).  His  first  species  was  Pecten  maximus 
(—  Oat  tea  maxima,  Linn.),  but  he  included  also  other  species  belonging  to 
other  groups.  In  1789,  Bruguiere  adopted  the  genus,  also  citing  P.  maximus 
fust,  though  he  likewise  included  species  belonging  to  distinct  groups, 
and  hence  cannot  be  regarded  as  having  restricted  the  genus.  In  1799, 
however,  Lamarck  adopted  the  genus,  and  cited  only,  as  the  typical  example, 
P.  Jacobceus  (z=  Ostrea  Jacolycea,  Linn.),  a  species  acknowledged  by  all  to 
belong  to  the  same  group  as  P.  maximus,  to  which  it  is  specifically  closely 
related.  Consequently,  Lamarck  should  be  regarded  as  having  restricted  the 
genus  to  this  particular  group,  which  is,  by  most  authorities,  considered 
generically  distinct  from  that  here  under  consideration  ;  and,  for  these 
reasons,  I  do  not  think  we  can  correctly  use  the  name  Pecten  for  the/group 
here  described. 

H.  and  A.  Adams,  in  their  valuable  work  on  the  "Genera  of  Recent 
Mollusea,"  use  the  name  Pecten  for  the  types  here  under  consideration 
placing  under  it,  as  subgenera,  Chlamys,  Dentipecten,  and  Pseud-amussium. 
Dr.  Stoliczka  docs  the  same,  and  also  includes,  in  the  same  way,  Lyropecten, 
Camptonectes,  Amussium,  and  Syncyclonema.  Although  these  groups  are  all 
more  or  less  closely  related,  it  seems  better  to  view  them  all  as  distinct 
genera  from  Chlamys,  as  here  defined. 
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The  genus  Chlamys,  however,  as  here  understood,  mighl  be  conveniently 
divided  into  two  or  more  subgenera,  though  no  attempt  will  be  made  in  (his 
direction  by  the  writer  at  present.  In  using  the  name  Chlamys  for  a  section 
of  this  group,  under  the  generic  name  Pecten,  Dr.  Stoliczka  takes  P.  bifrons, 
Lam.,  as  the  type  of  the  former,  and  expressly  excludes  P.  Island/cits,  Linn.; 
but  as  (his  shell  was  Bolten's  first  species  of  Chlamys,  and  especially  as  it 
had  been  cited  by  Herrmannsen  and  others  as  its  type,  there  seems  to  be  no 
authority  tor  considering  any  other  form  as  such. 

The  group  Chlamys,  with  the  limits  here  assigned  it,  seems  to  be 
entirely  unknown  in  the  Palaeozoic  rocks;  the  similar  species  of  that  age, 
often  described  under  the  name  Pecten,  belonging  to  the  genera  Aviculo- 
pecten,  Euchondria,  Pernopecten,  Entolium,  and  probably  to  several  unde- 
scribed  genera.  In  the  Coal-Measures  of  Illinois,  there  is  a  shell  having 
very  much  the  external  appearance  of  some  of  the  less  strongly  costate  forms 
of  Chlamys,  but  its  cartilage-pit  is  conical  and  quite  oblique,  more  like  that 
of  souk1  types  of  the  Pteriidce  (—  Aviculidaf). 

It  is  probable,  however,  that  this  genus  was  represented  as  far  back  as 
during  tbe.Triassic  epoch,  and  it  seems  to  range  through  all  subsequent 
geological  formations,  increasing  in  the  number  of  species  to  the  present 
time.* 

Clilamys  Ncbrasccnsis,  M.  &  H. 

Plate  10,  figs.  6,  a,  b,  c. 
Pecten  Nebrascensis,  Meek  anil  Itayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  87. 

Shell  small,  suborbicular,  rather  inequivalve,  the  left  valve  being  some- 
what more  convex;  ventral  margin  regularly  rounded,  and  about  semicircular 
in  outline;  anterior  and  posterior  margins  converging  from  near  or  above  the 
middle  toward  the  beaks;  hinge  generally  less  than  the  breadth  of  the 
valves;  ears  more  or  less  nearly  equal,  distinctly  compressed,  both  separated 
from  the  margin  below  by  somewhat  angular  sinuses,  that  under  the  anterior 
one  of  the  right  valve  being  deeper  than  the  other;  surface  of  each  valve 
ornamented  by  about  twelve  to  fifteen  comparatively  large,  strongly  elevated, 
usually  simple,  angular,  radiating   plications,  separated   by  generally  slightly 

*  I  am  far  from  agreeing  with  Dr.  Stoliczka  that  tins  genus,  as  here  restricted,  "occurs  in  all 
formations,  from  the  oldest  upward."  It  would  at  least,  puzzle  any  one  to  find  a  Silurian  or  Devonian 
shell  of  this  group. 

I    II 
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wider,  rounded  furrows,  in  which  fine,  oblique,  radiating,  and  concentric  striae 
may  sometimes  be  seen;  the  latter  of  which,  on  well-preserved  specimens, 
also  cross  the  costae,  imparting  a  subcrenatc  appearance  to  their  crests. 

Length,  0.54  inch;  breadth,  0.67  inch;  convexity,  about  0.16  inch. 

I  have  only  seen  the  oblique  radiating  strife  mentioned  above  between 
some  of  the  lateral  costae  of  one  specimen.  In  this  they  are  arranged  as  if 
they  curve  laterally,  as  they  radiate  from  the  direction  of  the  beak.  They 
are  very  fine,  regular,  and  appear  to  be  generally  obsolete  on  the  specimens 
examined.  The  fine  concentric  striae  are  smaller,  and  also  generally  obsolete. 
In  crossing  the  costae,  some  of  the  latter,  at  very  regular  intervals,  seem  to 
be  raised  in  a  somewhat  imbricating  manner,  so  as  to  give  the  crests  of  the 
same  a  crenate  appearance  where  not  worn.  In  the  general,  however,  these 
finer  markings  are  nearly  or  quite  obsolete. 

In  size  and  general  appearance,  this  little  shell  resembles  Peden  perplan  us 
and  P.  venustus,  Morton,  but  has  larger  costae  and  differently-formed  ears  from 
the  latter.  Its  costae  agree  better  in  size  with  those  of  P.  perplanus;  but  if 
the  ears  of  Dr.  Morton's  figured  specimen  were  unbroken,  they  have  a  very 
different  form;  and,  besides,  his  species  is  said  to  be  from  the  Eocene, 
although  supposed  by  him  to  be  from- the  Cretaceous. 

Locality  and  position. — Yellow  Stone  River,  150  miles  from  its  mouth; 
in  a  bed  containing  fossils  of  the  Fort  Pierre  and  Fox  Hills  groups  of  the 
Upper  Missouri  Cretaceous. 

Genus  SYNCYCLONEMA,  Meek. 

Synon.—Pecten  (sp.),  Hall  and  Meek  (1856),  Mem.  Am.  Acad.  Arts  and  Sei.,  V  (u.  s.),  331.— Meek  and  Hay- 
deu  (WOO),  Proceed.  Acad.  Nat.  Sci.  Philad.,  429  (not  Miiller,  1776). 
Syncyclonema,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  7. 

Eti/m.—a'vv,  together  ;  KivtAof,  a  circle ;  vnfia,  a  thread  ;  in  allusion  to  its  parallel  concentric  strise. 
Type. — Pecten  rigicta,  II.  &  M. 

Shell  small,  compressed,  nearly  equivalve,  vertically  ovate,  the  height 
being  greater  than  the  transverse  diameter;  hinge-line  very  short;  ears  very 
small,  the  anterior  being  larger  than  the  other;  margins  closed  all  around ; 
no  defined  byssal  sinus  in  either  valve ;  surface  only  showing  concentric  striae, 
and  sometimes  stronger,  regularly  defined  concentric  ridges  on  the  right 
valve. 

The  foregoing  diagnosis  is  made  out  from  the  typical  species  only,  the 
exact  limits  of  the  genus  being  therefore  unknown.      It  is  possible  that  it  inn) 
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be  found  desirable,  however,  to  modify  the  diagnosis  somewhat,  so  as  to 
include  some  of  the  larger,  smooth,  compressed  Pectens,  so  called,  of  the 
Cretaceous  and  Jurassic  rocks.  At  any  rate,  such  shells  cannot  be  properly 
included  in  the  genus  Pecten,  as  restricted  to  such  forms  as  P.  maximum.  It 
is  more  nearly  related  to  Amussium,  but  differs  in  its  closed  margins,  the 
strong  concentric  markings  of  its  right  valve,  and  the  absence  of  internal 
radiating  costa?,  as  well  as  in  its  narrower  form,  and  the  shape  of  its  ears. 
The  same  characters,  or  at  least  a  part  of  them,  also  distinguish  it  from 
Pseud-am  ussiu  in. 

I  am  not  quite  sure  that  this  genus  occurs  in  any  but  Cretaceous  rocks  ; 
but,  as  already  suggested,  it  may  possibly  include  some  Jurassic  species. 

Eburneopecten,  Conrad,  1865,  founded  on  an  Eocene  species  (P.  scintil- 
lutits,  Con.),  seems  to  be  a  very  closely-allied  type,  that  may  be  congeneric. 
It  only  differs  somewhat  in  the  form  of  the  ears,  and  in  wanting  strong  con- 
centric markings  of  the  right  valve — both  of  its  valves  being  quite  smooth. 

S  >  1 1 1 ■  j  . ■  I  o  ■  1 1 ■  1 1 1 : i    rigida,    H.  &  M. 

Plate  10,  figs.  5,  a,  b. 

Pecten  rigida,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Sci.  aud  Arts,  Boston,  V,  381  (n.  s.),  pi.  2,  figs.  4,  a,  b,  a 

(not  Pecten  rigida,  Sowerby,  1818). 
Pecten  Maliii,  Gabb  (1861),  Catalogue  Cret.  Foss.,  158. 
Syncijclonema  rigida,  Meek  (1864),  Smithsonian  Check- List  Invert.  Cret.  Foss.  N.Am.,  7. 

Shell  very  small,  vertically  ovate,  being  about  one-sixth  higher  than 
wide,  narrowing  upward  from  the  middle  ;  base  regularly  rounded  ;  hinge- 
line  about  half  the  transverse  diameter  of  the  valves  ;  ears  unequal,  posterior 
one  obliquely  truncate,  and  hardly  half  as  large  as  the  other;  anterior  sub- 
trigonal,  flattened  and  slightly  pointed.  Right  valve  ornamented  with  com- 
paratively strong,  regular,  raised  concentric  ridges  and  furrows.  Left  valve 
smooth,  or  showing  on  exfoliated  surfaces,  traces  of  faint  radiating  striae  ;  ante- 
rior margin  with  only  a  shallow,  rounded  sinuosity  under  the  ears,  nearly  as 
deep  in  the  left  as  in  the  right  valve. 

Length,  0.19  inch  ;  height,  0.23  inch. 

'      I  know  of  no  fossil  or  recent  species  liable  to  be  confounded  with  this 

little  shell.     It   is  perhaps  more   nearly  like  Pecten  simplictis,    Con.   (Jour. 

Acad.  Nat.  Sci.,  IV  (n.  s.),  pi.  46,  fig.  44),  than   any  other  known  form;    but 

will  be  at  once  distinguished  by  the  concentric  ridges  of  its  right  valve,  and 

the  more  regularly  rounded  outlii t'  its  lateral  margins,  as  well  as  by  the 

different  form  of  its  cars. 
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Locality  and  position. — Sage  Creek;  from  the  upper  part  of  the  Fort 
Pierre  group  ;  also,  from  the  Fox  Hills  group,  or  formation  No.  5,  at  Fox 
Hills,  and  on  Moreau  River. 

HETEROMYAR1A.* 

PTERIID^. 

Genus  PTERIA,  Scopoli. 

Synon.—Avicula,  Klein  (1753),  Ostrac,  120.— Brug.  (1792),  Encyc.  Me'th.,  pi.  177.— Lam.  (1799),  Prodi-.,  82; 

and  (1-801),  Syst.  An.   134.— Blainv.  (1816),  Diet.  Sci.Nat.,  Ill,  Suppl.,  138.— Schum. 

(1817),  Ess.,  137. — Okeu  (1S35),  Allg.  Natgsch.,  V,  300;  and  numerous  others,  down  to 

the  present  time. 
Pteria,  Scopoli  (1777),  Iutrod.  ad  Hist.  Nat.,  397.— Gray  (1847),  Zool.  Proc.,  199.— Meek  (1864), 

Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  8  ;  and  Palaiont.  Upper  Mo.,  28. 
Anonica,  Okeu  (1815).  Handb.  d.  Zool.,  *  *  ;  and  (182.1),  Natgsch.  d.  Schulen,  652. 
Oxytoma,  Meek  (1604),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  39  (as  a  subgenus). 
-  Pseudoptera,  Meek  (1873),  Hayden's  Ann.  Report  IT.  S.  Geol.  Survey  of  the  Territories,  489  (as  a 

subgenus). 
Electroma,  Stoliczka  (1871),  Pakcout.  Iudica,  III,  391  (as  subgenus). 

Etym. — rrrepov,  a  wing. 
Type. — Mytilus  hirundo,  Linn. 

Shell  fragile,  inequivalve,  the  left  valve  being  more  convex  than  the 
other  ;  general  outline  usually  obliquely  subtrigonal ;  cardinal  margin  straight, 
generally  provided  with  a  narrow,  flattened  or  concave,  gaping  area,  and  ter- 
minating in  a  more  or  less  produced  anterior  and  posterior  wing,  the  latter  of 
which  is  always  larger  than  the  other  ;  ligament  partly  internal;  hinge  usually 
with  a  single  cardinal  tooth  under  the  beaks  in  each  valve,  and  sometimes  a 

o 

*  I  follow  Dr.  Gray,  Dr.  Broun,  and  my  frieud  Dr.  Gill,  in  the  use  of  this  convenient  group  between 
the  Honomyaria  and  Dimyaria.  It  must  be  admitted,  however,  that  when  we  undertake  to  classify  the 
whole  extensive  series  of  bivalves,  including  all  of  the  known  extinct  types  of  all  ages,  as  well  as  the 
existing  forms,  wo  find,  as  in  many  other  cases,  that  the  limits  of  these  primary  divisions  are  often  much 
less  sharply  defined  than  among  existing  mollusks  only.  Take,  for  instance,  the  extinct  genus  Bakemllia, 
with  often  the  exact  form  and  alations  of  Pteria  [==  Avicula),  and  even  a  series  of  large  cartilage-pits  as 
in  Gervillia,  Melina  (=  Perna,  Brug.),  Inoeeramus,  &c.  (by  all  referred  to  the  Aviculidcu,  most  usually 
considered  by  eonchologists  a  monomyariau  family);  yet  we  see  that  in  some  of  the  species,  the  ante- 
rior muscular  scar  is  so  large,  that  even  Professor  King,  a  very  learned  naturalist,  placed  it  in  the 
Dimyaria  :  while  Dr.  Stoliczka,  actually  refers  it  to  the  dimyarian  family  Arcidai.  On  the  other  band, 
Dr.  Geinitz  and  Mr.  Woodward  were  so  much  impressed  with  the  close  relations  of  this  genus  (Bakevellia) 
to  Gervillia,  of  the  AricuVuUr,  that  they  both  (wrongly,  as  I  think)  include  it  as  only  a  section  of  that 
genus.  In  another  direction,  among  ancient  types,  the  AvicuKdw  shade  off  toward  the  nionomyarian 
family  Peclinidas. 

Various  other  examples  might  be  mentioned  among  palaeozoic  shells  that  seem,  as  it  were,  almost  to 
break  down  the  distinctions  between  the  three  primary  divisions  Monomyaria,  Heteromyaria,  and  Dimy- 
aria :  but  the  above  will  perhaps  be  sufficient  to  illustrate  the  fact. 

Dr.  Gray  called  the  intermediate  section  the  Pogonopoda, and  in  1*42,  included  in  it,  along  with  the 
Mytilidai,  the  Tridacnidos,  the  Aviculidoa  and  the  Pinnidce ;  while  iu  1849,  Dr.  Broun  called  it  the  Hetero- 
mija,  using  it,  1  believe,  rather  as  a  section  of  the  Dimyaria,  and  included  in  it  the  Mytilidce,  the  Avicu- 
lidos  and  Tridaemdos.  Dr.  Gill,  however,  views  it  as  an  order  :  and  (in  bis  excellent  "  Arrangement  of  the 
Fain  lie.-,  of  Mollosks,"  published  by  the  Smithsonian  Institution  in  1871),  only  includes  iu  it  the  Mylilida , 
while  lie  writes  the  name  Heteromyaria. 
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long  posterior  lateral  tooth  in  one  or  both  valves;  muscular  scars  two  or 
more,  one  very  large,  the  others  small;  pallial  line  simple;  byssal  sinus  gen- 
erally  more  or  less  defined  under  the  anterior  car  of  the  right  valve;  surface 
marked  with  radiating  costaa  or  striae,  concentric  imbricating  laminae,  or 
nearly  smooth,  the  markings  being  generally  stronger  on  the  left  valve. 

The  foregoing  synonymy  and  diagnosis  are  intended  to  include  four 
sections,  distinguished  mainly  by  general  form,  the  greater  or  less  develop- 
ment of  the  wings,  the  more  or  less  strongly-defined  character  of  the  byssal 
sinus,  &c,  as  follows: 

1.  pteria,  Scopoli  (typical). 

Shell  generally  very  oblique,  with  wings  well  developed  ;  the 
posterior  one  long,  and  defined  by  a  deep  marginal  sinuosity  ;  byssal 
sinus  under,  the  anterior  wing  of  the  right  valve  moderate. — (Type 
as  already  stated.) 

2.  electroma,  Sloliczka. 

Shell  differing  from  the  typical  section  in  being  more  inequivalve 
(the  right  valve  being  generally  more  flattened),  and  in  having  a 
shorter  hinge,  without  well-developed  alations  ;  the  posterior  wing 
being  very  short  or  obsolete,  and  not  defined  by  a  marginal  sinus  ;  and 
the  anterior  very  small,  or  not  projecting  beyond  the  anterior  mar- 
gin, but  defined  in  the  right  valve  by  a  deep,  sharply-cut  sinus,  close 
up  under  the  end  of  the  hinge. — Avicula  Smaragdina,  Reeve. 

3.  pseudoptera,  Meek. 

Shell  more  or  less  obliquely  subtrigonal  or  subovate;  hinge 
short,  compressed  ;  anterior  wing  short,  not  defined  ;  posterior  abbre- 
viated, compressed,  and  nearly  or  quite  without  any  marginal  sinuosity 
below  it;  anterior  margins  sometimes  a  little  sinuous  near  the  middle, 
but  without  any  byssal  sinus  under  the  anterior  wing. — -Avicula 
anomala,  Sowerby.     Pinna Jibrosa,  M.  &  H. 

4.  oxytoma,  Meek. 

Shell  with   nearly  the  general   outline  of  the  typical  form,  but 

usually  less  oblique,  and  more  inequivalve,  with  the  byssal  sinus  very 

deeply  and  sharply  cut,  close  up   under  the  anterior  auricle  of  the 

right  valve. — Avicula  Mvnsteri,  Bronn. 

The  group  for  which  Miihlfeldt,  in  1811,  proposed  the  name  Margariti- 

pkora  (—  Meleagrina,  Lam.,  1812),  is,  by  several  authors,  also  included  as  a 
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section  of  the  foregoing  genus,  to  which  it  is  closely  related.  It  differs, 
^however,  in  its  more  nearly  equi valve  character,  much  less  oblique,  truncato- 
suborbicular  form,  broader  cardinal  margin,  and  edentulous  hinge.  It  also 
differs  from  all  of  the  sections  of  that  group,  excepting  Electroma  and  Pseud- 
optera, in  having  its  posterior  wing  very  short,  or  obsolete,  while  it  is  very 
unlike  those  types  in  nearly  all  other  characters. 

The  name  Pseudoptera  was  proposed  by  me  for  a  peculiar  Cretaceous 
group,  the  hinge  and  interior  of  which  are  little  known.  The  species  of  this 
type  have  generally  been  described  under  the  name  Avicula;  but  they  differ 
very  materially  from  the  typical  forms  of  that  genus  in  having  no  well-defined 
wings  or  byssal  sinus.  I  proposed,  and  now  retain,  this  group,  provisionally, 
as  a  section  of  Pterin  (—  Avicula);  but  it  may  be  even  generically  distinct. 
In  first  indicating  this  section,  in  1873,  I  mentioned  as  its  type  Avicula 
anomala,  Sowerby ;  that  being  the  best  known  species  presenting  the  general 
form  of  the  group.  It  is  barely  possible,  however  (though  very  improbable), 
that  the  hinge  of  that  shell,  which  is  entirely  unknown,  may  present  the 
characters  of  Melina  or  Gervillia,  and  thus  make  my  name  Pseudoptera,  1873, 
a  synonym  of  an  older  genus.  If  so,  I  would  beg  leave  to  retain  it  for 
the  group  including  Avicula  fibrosa,  M.  &  H.,  which  I  really  had  more  in 
view  at  the  time  than  Sowerby's  species.  The  use,  de  novo,  of  a  name- 
originally  proposed  for  a  type  that  proves  fo  belong  to  a  previously-estab- 
lished genus,  though  generally  undesirable,  is  still  in  accordance  with  the 
usages  of  many  high  authorities  in  natural  history. 

The  group  Oxytoma  was  also  originally  proposed  by  me  as  a  subgenus 
under  Pteria  (—  Avicula);  though  I  distinctly  stated  that  it  forms  a  transi- 
tion from  that  genus  to  Eumicrotis,  a  section  of  Pseudomonotis  of  Beyrich. 
The  opinion  has  been  expressed  by  Dr.  Stoliczka  that  it  ought  rather  to 
stand  as  a  section  of  Pseudomonotis  than  of  Pteria.  It  is  so  evenly  balanced 
in  its  affinities  between  Pteria  and  Pseudomonotis  that  it  might,  with  almost 
equal  propriety,  be  ranged  as  a  section  of  either.  In  obliquity  and  general 
form,  as  well  as  in  the  development  of  its  wings,  it  agrees  best  with  the 
former;  while,  in  the  nature  of  its  byssal  sinus,  it  agrees  exactly  with  Pseu- 
domonotis. I  leave  it  as  a  section  of  Pteria;  but,  at  the  same  time,  place  it 
farthest  from  the  typical  group  of  that  genus 

It  may  be  thought  that  the  existence  of  such  an  intermediate  type 
warrants  the    union  of  the  whole  (including  Pseudomonotis)  under  the  one 
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genus  Pteria  (=  Avlcula).  Such  a  rule,  however,  it"  consistently  carried  out 
in  the  classification  of  the  whole  animal  kingdom,  including  all  of  the  extinct 
and  living  forms,  would  result  in  the  complete  obliteration  of  most,  if  not  all, 
generic  distinctions. 

The  genus  Pteria  dates  back  to  Palaeozoic  times ;  though  most  of  the 
older  Palaeozoic  species  referred  to  it  under  the  name  Avlcula  belong  to  the 
genera  Pterinea,  Aviculopecten,  and  perhaps,  in  part,  to  a  number  of  undefined 
genera.  There  certainly  are,  however,  true  typical  species  of  this  genus  in  the 
Palaeozoic  rocks  Pteria  longa  (—  GervlUla  longa,  Geinitz),  from  the  Carbon- 
iferous rocks  of  the  Western  States,  I  have  ascertained,  has  exactly  both  the 
internal  and  external  characters  of  this  genus.  This  group  also  ranges 
through  all  of  the  later  formations,  and  is  well  represented  in  the  seas  of  the 
present  epoch,  in  which  latter  it  probably  attains  about  its  greatest  numerical 
development.  The  recent  species  belong  both  to  the  typical  and  Electro-ma 
sections;  while  Oxytoma  seems  to  be  mainly  confined  to  the  Jurassic  and 
Cretaceous  rocks,  with  possibly  the  exception  of  a  few  Upper  Triassic 
species.     Pseudoptera  seems  to  be  exclusively  Cretaceous. 

In  regard  to  the  name  that  should  be  retained  for  this  genus,  somewhat 
different  opinions  are  entertained.  Klein's  name  Avlcula  has  long  been  in 
use,  and  is  adopted  by  most  authors.  As  Klein,  however,  neither  in  practice 
nor  date,  can  be  ranked  as  a  binomial  author,  his  names  ought  not  to  be 
adopted,  excepting  where  they  have  been  fixed  in  zoological  nomenclature, 
by  being  adopted  by  some  regular  authority,  previous  to  the  application  of 
any  other  names  to  the  same  groups  by  some  regular  binomial  naturalist. 
So  far  as  I  am  aware,  however,  the  name  Avlcula  was  not  adopted  in  accord- 
ance with  the  binomial  system  previous  to  the  publication  of  the  name  Pteria 
by  Scopoli  in  1777.  As  the  latter  author  dates  after  the  introduction  of  the 
binomial  nomenclature,  with  which  he  strictly  conformed,  and  his  type  was 
Mytilus  hirundo,  regarded  by  all  as  the  type  of  Avlcula,  the  two  names 
Pteria  and  Avlcula  are  exactly  equivalent.  Consecpiently,  I  do  not  see 
how  we  are  to  avoid  adopting  the  former  if  we  are  to  follow  the  gen- 
erally-admitted rules  of  nomenclature,  as  was  shown  by  Dr.  Gray  long  back. 
If  we  can  disregard  the  rules  in  one  case,  of  course  we  may  in  others,  and 
the  consequences  would  be  that  every  author  could  follow  his  own  rule; 
which  would,  of  course,  be  equivalent  to  no  rules  at  all,  to  the  great  confusion 
of  all  natural-history  nomenclature. 


32    UNITED  STATES  GEOLOGICAL  SURVEY  OF   THE   TERRITORIES. 

P tor ■  a   linguiformis,    E.  &  S.  (sp.). 

Plate  10,  figs.  1,  a,  b,  c,  d. 

Avicula  linguiformis,  Evaus  and  Slumlord  (1854),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VII,  163. 
Pteria  linguiformis,  Meek  (1864),  Smithsonian  Check-list  N.  Am.  Cret.  Fossils,  9. 

Compare  Avicula   nitida,   Forbes  (18*46),  Traus.  Geol.  Soc.  Lond.,  VII,  151. — Stoliczka  (1871), 

Palaeont.  Indica,  III,  pi.  xsxviii,  figs.   11-12;  also,  A.  petrosa,  Conrad  (1850),  Jour. 

Acad.  Nat.  Sci.  Philad.,  II  (u.  a.),  pi.  24,  fig.  15. 

Shell  obliquely  ovate-subtrigonal,  or  linguiform,  moderately  convex,  and 
not  very  inequivalve,  both  valves  being  convex,  but  the  left  more  so  than  the 
right ;  hinge-line  nearly  equaling  the  greatest  length  in  the  young,  but  pro- 
portionally shorter  in  the  adult,  sometimes  with  a  narrow  marginal  ridge 
posteriorly  in  the.  right  valve;  posterior  wing  of  moderate  length,  pointed, 
compressed  and  defined  by  a  rather  deep,  rounded  sinuosity  of  the  margin 
below ;  anterior  wing  narrow,  somewhat  produced,  pointed,  and  less  com- 
pressed than  the  other,  defined  by  a  shallow,  broad,  marginal  sinus  that  is 
very  little,  if  any,  deeper  in  the  right  than  the  left  valve,  though  in  the 
former  the  wing  is  separated  from  the  swell  of  the  umbo  by  a  shallow  sulcus 
extending  from  the  sinus  directly  upward  to  the  anterior  side  of  the  beak ; 
anterior  margin  sloping,  with  more  or  less  convexity  of  outline,  from  the 
sinus  under  the  wing,  obliquely  backward  and  downward  into  the  base, 
which  rounds  backward  to  the  narrowly -rounded  posterior  basal  extremity; 
posterior  margin  under  the  ear  oblique,  and  generally  more  or  less  sinuous 
in  outline;  surface  smooth,  or  only  marked  by  lines  of  growth;  beaks  sub- 
equal,  very  oblique,  depressed,  and  placed  in  advance  of  the  middle  of  the 
hinge-line. 

Length  of  an  adult  specimen,  from  outer  end  of  anterior  wing  to 
posterior  basal  extremity,  1.15  inches;  length  of  hinge,  about  0.95  inch; 
convexity  of  the  two  valves,  0.44  inch;  that  of  the  left  valve  being  0.26  inch. 

This  shell  is  evidently  closely  related  to  Avicula  nitida,  Forbes 
(rr  Avicula  (Mdeagrind)  nitida,  Stoliczka),  from  the  Cretaceous  rocks  of 
Southern  India,  and  may  not  be  specifically  distinct.  Indeed,  young  examples 
agree  almost  exactly  with  Dr.  Stoliczka's  figures  of  the  Indian  species  of 
corresponding  size.  His  figures  of  the  adult  specimen  of  A.  nitida,  however, 
show  a  much  less  oblique  outline,  and  less  produced  wings,  as  well  as  more 
nearly  equally  convex  valves  than  in  the  form  under  consideration.  The 
absence  of  a  pointed  posterior  wing,  and  the  straightness  of  the  posterior 
margin  of  the  specimen  represented  by  his  fig.  11  of  pi   xxxviii  are  probably 
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due  to  the  breaking  away  of  thai  wing,  his  specimen  being  an  internal  cast. 
Al  least,  casts  of  the  interior  of  the  form  under  consideration,  such  as  that 
represented  by  our  fig.  la  of  pi.  1G,  show  even  less  appearance  of  a  pos- 
terior winy,  and  about,  as  straight  (though  more  oblique)  a  posterior  margin. 
In  that  specimen,  however,  this  wing  is  evidently  broken  away,  as  other  adult 
specimens  show  it  to  be  as  long  and  as  angular,  and  the  margin  as  sinuous 
under  it,  as  represented  in  outline  by  our  fig.  \b  of  the  same  plate.  I  can- 
not agree  with  Dr.  Stoliczska  in  referring  such  forms  to  Mcleagrina,  whether 
that  group  should  be  regarded  as  a  subgenus  under  Ptcria  (=  Avicula),  or  as 
a  distinct  genus. 

Our  shell  seems  also  to  be  related  to  Aoicula  petrosa,  Conrad,  from  the 
New  Jersey  Cretaceous;  but  his  type-specimen  is  not  in  a  condition  to  afford 
the  means  for  a  satisfactory  comparison. 

Locality  and  position. — Great  Bend  of  the  Missouri  below  Fort  Pierre, 
Sage  Creek,  Fox  Hills,  Long  Lake,  &c.  It  ranges  through  the  Fort  'Pierre 
and  Fox  Hills  groups  of  the  Upper  Missouri  Cretaceous  series. 

Ptcria    I  i  n  a  n  i  f «»  r  in  i  s,    var.    subgibbosa. 

Plate  26,  lag.  12. 

Avicula  subgibbosa,  M.  &  H.  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  180. 
Pteria  subgibbosa,  Meek  (1604),  Smithsonian  Check-list  N.  Am.  Cret.  Fossils,  9. 

Although  I  formerly  regarded  this  as  a  distinct  species  from  P.  lingui- 
fonnis,  later  comparisons,  with  the  aid  of  additional  collections,  seem  to  indi- 
cate that  it  is  most  probably  only  a  variety  of  the  same.  It  differs  chiefly  in 
its  broad,  less  oblique  form,  and  more  broadly  rounded,  less  produced,  pos- 
terior basal  margin.  I  have  not  seen  specimens  of  the  right  valve  of  this 
form;  but,  unless  they  present  some  peculiarities,  it  seems  improbable  that  it 
is  a  distinct  species. 

Locality  and  position. — Long  Lake ;  from  the  upper  part  of  the  Fox 
Hills  group  of  the  Upper  Missouri  Cretaceous  series. 

Ptcria   Haydcni,   H.  &  M. 

Plate  1G,  figs.  2  a,  b. 

Avicula  Haydeni,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Sei.,  V  (u.s.),  382,  pi.  1,  fig.  5. 
Pleria  Haydcni,  Meek  (1864),  Smithsonian  Check-list  N.  Am.  Cret.  Foss.,  9. 

''Shell    small,   subrhomboidal,   oblique;    beak    small,   pointed,    slightly 
5  n 
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elevated  above  the  hinge-margin  ;  hinge-marngin  straight,  less  than  the  length 
of  the  .shell,  and  pointed  at  the  posterior  extremity;  anterior  extremity  short, 
rounded;  posterior  margin  obliquely  truncate;  no  line  of  demarkation 
between  the  wing  and  the  body  of  the  shell ;  basal  margin  forming  an 
elliptic  curve;  surface  marked  by  sharp,  strong  ribs,  with  sometimes  an 
intermediate  smaller  one,  crossed  by  faint  concentric  undulations,  and 
parallel  fine  lines  of  growth. 

"Length,  0.30  inch;  height,  0.22  inch;  hinge-line  making  an  angle 
with  the  posterior  slope  of  about  129°.'' 

Having  no  good  specimens  of  this  species  for  study,  I  have  merely 
copied  the  original  figure  and  description.  Until  the  right  valve  can  be  seen, 
it  will  not  be  possible  to  determine  whether  or  not  this  shell  belongs  to  the 
group  Oxytoma,  but  I  think  it  most  probably  does  not. 

Locality  and  position. — The  specimen  first  figured  by  Professor  Hall 
and  the  writer,  was  collected  at  the  Great  Bend  of  the  Missouri,  below 
Fort  Pierre;  in  the  lower  part  of  the  Fort  Pierre  group,  formation  No.  4  of 
the  Cretaceous.  The  only  specimens  of  it  I  have  since  seen,  came  from  the 
same  place. 

Ptcria   (Oxytoma)   Nebrascana,   E.  &  S. 

Plate  16,  figs.  3,  a,  b  ;  and  pi.  28,  fig.  11. 

Avicula  Nebrascana,  Evans  and  Shnmard  (1857).  Trans.  St.  Louis  Acad.  Sci.,  I,  38. 
Pteria  Nebrascana,  Meek  (1864),  Smithsonian  Check-List  Cret.  Fossils  N.  Am.,  9. 

Shell  small,  rather  compressed,  obliquely  oval  exclusive  of  the  wings, 
distinctly  inequivalve,  the  left  valve  being  more  convex,  with  its  ventral  mar- 
gin and  posterior  wing  projecting  apparently  beyond  those  of  the  other ; 
hinge  generally,  if  not  always,  less  than  the  length  of  the  valves.  Left  valve 
with  anterior  wing  small,  triangular,  compressed,  generally  about  rectangular 
or  sometimes  a  little  more  obtusely  angular,  not  defined  by  a  marginal  sinus, 
and  apparently  never  quite  as  long  as  the  margin  below ;  posterior  wing 
decidedly  longer  than  the  other,  but  not  as  long  as  the  posterior  margin, 
compressed,  acutely  angular  at  the  extremity,  and  defined  by  a  rather  deep, 
broadly-rounded  sinus  ;  posterior  basal  margin  rather  narrowly  rounded  ;* 
basal  margin  forming  a  broad  semiovate  curve,  being  more  prominent  poste- 
riorly, and  rounding  up  obliquely  anteriorly  into  the  regularly-rounded  front; 
beak  moderately  oblique,  scarcely  rising  above  the  hinge-margin,  and  placed 
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about  half-way  between  1  he  middle  and  the  anterior  end  of  the  same;  sur- 
face ornamented  by  numerous  small,  thread-like,  radiating  lines,  less  at  and 
near  the  free  margins,  than  the  breadth  of  the  spaces  between,  in  some  of 
which  latter  a  smaller  line  is  often  intercalated;  very  minute  concentric  striae 
are  also  to  be  seen  on  well-preserved  specimens  by  the  akl  of  a  magnifier. 
Right  valve  with  a  broad  comjiressed  alation  behind,  that  seems  not  to 
extend  into  a  defined  wing;  posterior  margin  truncated  and  nearly  or  quite 
straight;  anterior  wing  very  small,  and  defined  by  the  usual  deep,  sharply- 
cut  byssal  sinus  of  the  subgenus  Oxytoma;  surface  appearing  nearly  smooth, 
lint  when  examined  under  a  good  magnifier,  showing  obscure  traces  of  small, 
radiating  costas,  crossed  by  extremely  fine,  regular,  crowded,  concentric  stria?; 
beak  more  compressed  than  that  of  the  other  valve,  and  a  little  less  promi- 
nent. 

Greatest  length  of  a  medium-sized  specimen,  measuring  from  the  end  of 
the  anterior  wing  obliquely  to  the  posterior  basal  margin,  0.45  inch ;  length 
of  hinge,  0.32  inch  ;  convexity  of  the  two  valves,  about  0.15  inch. 

In  comparing  our  description  with  that  given  by  Evans  and  Shumard, 
it  should  be  remembered  that  they  only  had  the  left  valve,  and  knew  nothing 
of  the  right.  Their  description,  however,  agrees  so  well  with  the  left  valve 
of  the  specimens  under  consideration  as  to  leave  little  or  no  room  for  doubt- 
ing its  identity  with  the  species  described  by  those  gentlemen.  The  oppo- 
site valves  of  these  shells  differ  so  much  in  form  and  surface-markings  that 
they  would  hardly  be  supposed  to  belong  to  the  same  species  if  not  found 
united. 

This  species  will  be  readily  distinguished  from  the  last  by  its  less  oblique 
form,  more  prominent  posterior  and  less  prominent  anterior  wings,  and  much 
liner  radiating  markings.  The  beak  of  its  left  valve  is  also  less  elevated  than 
that  of  the  last.  Its  right  valve  reminds  one  of  a  species  figured  by  Mr. 
Conrad,  from  the  Cretaceous  of  New  Jersey  in  1854,  under  the  name  Aviculu 
abrupta  (Jour.  Acad.  Nat.  Sci.  Philad.,  2d.  ser.,  vol.  II,  pi.  4,  figs.  5  and  6), 
which  is  evidently  an  Oxytoma.  As  Mr.  Conrad  says  nothing  about  surface- 
markings  on  his  species,  however,  it  would  seem  to  be  distinct. 

Locality  and  position. — Fox  Hills,  Moreau  River,  South  Fork  of  the 
Cheyenne,  Milk  River  above  Fort  Union,  and  on  the  Yellowstone.  It  ranges 
from  the  upper  part  of  the  Fort  Pierre  group,  through  the  Fox  Hills  group 
of  the  Upper  Missouri   Cretaceous.      I  also   identified  it  among  Professor 


36     UNITED  STATES  GEOLOGICAL  SURVEY  OF  THE  TERRITORIES. 

Hind's  collections,  from  south  branch  of  the  Saskatchewan,  British  America. 
It  is  an  abundant  species,  and  was  apparently  of  gregarious  habits. 

Pteria   (Pseudoptera)    fibrosa,   M.  &  H. 

Plate  17,  figs.  17.  a,  !>,  c,  d. 

• 

Avicula  ?  fibrosa,  Meek  ami  Hayden  (1850),  Proceed.  Acad.  Nat.  Sci.  Philad.,  86. 

Pholadomya fibrosa,  Meek  and  Hayden  (1850),  ib.,  1280. 

Pinna  fibrosa,  Meek  (1804),  Smithsonian  Check-List  Cret.  Fossils  N.Am.,  9. 

Avieula  (Pseudoptera)  fibrosa,  Meek  (1873),  Hayden's  Sixth  Anu.  Eep.  U.  S.  Geol.  Surv.  of  the  Terr.,  489. 

Shell  thin,  obliquely  subovate,  nearly  or  quite  equivalve,  both  valves 
being  quite  gibbous  from  the  beaks  obliquely  backward  and  downward  along 
the  central  and  anterior  regions;  hinge-margin  very  short  and  compressed; 
posterior  margin  sloping  backward  and  downward,  with  a  slightly  convex 
outline,  from  the  posterior  end  of  the  hinge  into  the  rounded  posterior  basal 
margin  ;  anterior  margin  truncated  obliquely  backward  and  downward  from 
the  beaks,  with  a  nearly  straight  or  slightly  concave  outline;  that  of  each 
valve  being  curved  rather  abruptly  inward  toward  the  other,  and  apparently 
gaping  for  the  passage  of  the  byssus,  though  there  are  no  traces  of  a  byssal 
sinus  in  either  valve;  beaks  gibbous,  very  oblique,  pointed,  incurved  with  a 
forward  obliquity,  and  very  nearly  if  not  quite  terminal;  posterior  alation 
obsolete,  or  only  distinguishable  by  its  compression  from  the  swell  of  the 
umbones,  very  obtusely  angular,  or  rounding  into  the  posterior  margin 
behind,  from  which  it  is  not  separated  by  the  slightest  sinuosity;  anterior 
wing  apparently  entirely  wanting,  surface  ornamented  by  distinct,  rounded, 
more  or  less  irregular,  bifurcating,  radiating  costse,  generally  wider  than  the 
furrows  between,  and  crossed  by  regular,  small,  concentric  ridges,  which  divide 
them  into  little,  obscure,  node-like  prominences. 

Length  from  the  points  of  the  beaks  to  the  posterior  basal  extremity, 
1.42  inches;  greatest  breadth  at  right  angles  to  the  longest  diameter,  1  inch  ; 
convexity,  about  0.35  inch. 

The  radiating  costse  mentioned  in  the  foregoing  description  are  gen- 
erally confined  to  the  convex  portion  of  the  valves,  being  obsolete  on  the 
compressed  posterior  dorsal  region.  Owing  to  the  thinness  of  the  shell,  all 
of  the  stronger  surface-markings  are  well  defined  on  internal  casts.  Some 
specimens  retaining  portions  of  the  shell  show  a  few  distant,  subimbricating, 
concentric  lines,  arranged  one  on  each  of  the  concentric  ridges.  In  no 
instance  have  any  traces  of  muscular  impressions  been  seen  on  any  of  the 
internal    rusts,  or  in   tin1    interior  of  the    shell    itself:    and    very   little    is    vet 
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known  in  regard  to  its  hinge.     A  single  right  valve  exposes  a  little  of  the 

hinge-margin  near  the  beak;  it  is  narrow,  concave,  and  shows  (races  of 
minute  transverse  and  longitudinal  stria',  somewhat  like  the  ligament-area  we 
see  along  the  hinge-margin  of  Pteria  proper.  So  far  as  can  be  seen,  however, 
it  seems  to  have  no  hinge-teeth  or  deep  marginal  excavation  for  a  partly- 
internal  ligament. 

Of  all  the  Upper  Missouri  Cretaceous  shells  yet  studied,  few,  if  any, 
have  given  origin  to  so  much  perplexity  in  the  determination  of  their  affinities 
as  this  one.  This  was  due,  of  course,  to  a  great  extent,  to  the  very  imperfect, 
mutilated  condition  of  the  specimens,  and  also,  in  part,  to  the  peculiar  char- 
acters of  the  fossil  itself.  In  first  describing  the  species,  we  referred  it,  with 
a  mark  of  doubt,  to  Avicula,  stating  that  this  was  done  only  provisionally,  as 
none  but  quite-  imperfect  specimens,  giving  a  very  unsatisfactory  idea  of  the 
entire  shell,  had  been  seen.  On  seeing  the  description,  Dr.  Shumard  wrote 
to  me  that  he  tiad  seen  good  examples  of  this  species,  and  that  he  regarded  it 
as  a  peculiar  oblique  form  of  Pholadomya ;  to  which  we  afterward  referred  it 
on  his  authority.*  Still  later,  on  examining  some  additional  specimens  of  the 
same,  as  seen  flattened  in  masses  of  rock,  I  was  led  to  believe  it  more  prob- 
ably a  peculiar,  short,  gibbous  form  of  Pinna,  particularly  in  view  of  the  fact 
that  fragments  of  the  shell  had  previously  been  observed  to  show  indications 
of  a  fibrous  or  prismatic  structure. 

In  studying  the  collections  obtained  in  connection  with  Dr.  Ilaydcn's 
survey  of  1872,  I  observed  two  species,  which,  although  differing  in  form 
from  this,  still  seemed,  on  comparison,  to  present,  along  with  a  European 
Cretaceous  species,  certain  characters  in  common,  warranting  their  arrange- 
ment in  a  single  group,  very  near,  if  not  within,  the  genus  Pteria  {Avicula); 
and  for  this  group  I  proposed,  as  has  already  been  stated,  the  name  Pseucl- 
optera,  as  a  subgenus  under  Avicula,  placing  this  species  in  the  same. 

Locality  and  position. — Forks  of  Cheyenne  River,  from  the  upper  part 
of  the  Fort  Pierre  group  ;  and  from  the  Fox  Hills  group,  on  North  Platte 
River,  near  the  mouth  of  Deer  Creek. 

*  Dr.  Shumard  may  have  confounded  auother  shell  with  our  typo. 
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Genus  INOCERAMUS,  Sowerby. 

Synon. — Inoccramus  (Soworby,  MS.);  Parkinson  (1819),  Trans.  Geol.  Soc,  V,  59. — Sowerby  (1823),  Trans. 

Linn.  Sue,  XIII,  557  ;  and  Min.  Conch.,  Ill,  tab.  305.— Fcrussac  (1821),  Tab.  Syst.,  xli  ; 

and  of  numerous  subsequent  authors. 
CaUllus,  Brongniart  (1822),  in  Cuvier  and  Brong.'s  Descrip.  Geol.  of  the  Environs  of  Paris,  386. — 

Blainville  (1825),  Mai.,  529,  and  others. 
Myliloides,  Brongniart  (1822),  Geol.  Environs  of  Paris,  622. — Bronn  (1838),  Leth.,  GDI,  695  (snb- 

gen.  Xnocer annus). 
Actinoceramus,  Meek  (18G4),  Check-List  Cret.  Foss.  N.  Am.,  32  (subgen.  Inoccr.). — Stoliczka  (1871), 

Palasout.  Iudica,  III,  393. 
'    Volmccramns,  Stoliczka;  ib.,  394  (subgen.  Inoccr.). 

Etym. — iff,  strength,  fiber;  xepa/ioc,  earthen  ware ;  perhaps  from  the  resemblance  of  large  fragments  of 

the  fibrous  outer-shell  layer  to  broken  pottery. 
Type. — Inoeeratims  ('iir'uri,  .Sowerby. 

Shell  varying,  according  to  the  sections,  from  subcircniar  to  transversely, 
obliquely,  or  vertically  oval  or  oblong,  inequilateral,  gibbous,  or  more  or  less 
compressed,  with  valves  equal,  subequal,  or  sometimes  distinctly,  or  even 
extremely  unequal  in  convexity,  as  well  as  in  the  relative  prominence  of  the 
opposite  beaks.  Anterior  margins  without  any  defined  byssal  sinus  in  either 
valve;  posterior  dorsal  margins  sometimes  compressed  and  subalate.  Inner 
nacreous  layer  thin,  extending  to  the  margins  of  the  valves;  outer  fibrous 
layer  thick  and  coarsely  prismatic.  Hinge  straight  or  very  rarely  a  little 
arched,  generally  narrow,  nearly  or  quite  edentulous  within,*  ranging  at 
various  angles  to  the  longer  axis  of  the  shell,  and  crossed  by  numerous  small, 
regularly-arranged  cartilage-pits.  Surface  concentrically  undulated  and 
striated,  or  nearly  smooth ;  very  rarely  with  radiating  plications  or  costse. 
Muscular  and  pallial  impressions  very  obscurely  marked.f 

This  extensive  group  of  extinct  bivalves  includes  a  large  number  of 
species,  presenting  great  diversities  of  form,  size,  and  general  appearance. 
An  attentive  study  of  these  various  forms  shows  that  they  may  be  conveniently 
arranged  under  the  following  sections  or  subgenera,  most  of  which  have  been 
named  by  others  : 

1.  inoceramus,  Sowerby  (typical). 

a.  Shell  vertically  ovate  or  subquadrate,  gibbous,  and    more  or 
less  distinctly  inequivalve;  hinge  short,  and  ranging  at  right  angles  to 

*  Goldfass'  figure  of  I.  alatus  (Petref.  Germ.,  pi.  cxi,  fig.  3,  c,  d)  seems  to  show  in  the  right  valve,  at 
or  under  the  anterior  extremity  of  the  hinge,  three  short  pits  for  small  teeth  in  the  other  valve. 
/.  alriatus,  Mantell,  as  figured  by  d'Orbigny  (Takeout.  Pr.,  Ill,  pi.  4U">),  also  shows  a  tooth-like  projection 
al  the  anterior  end  of  the  hinge  of  the  loft  valve. 

1 1  have  never  seen  any  traces  of  the  muscular  or  pallial  impressions  of  this  genus  ;  but  according  to 
d'Orbigny,  it  lias  one  huge  subcentral  muscular  scar  in  each  valve,  as  in  other  groups  of  the  AricuUJa. 
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the  longer  (vertical)  axis  of  the  valves;  posterior  dorsal  region  some- 
times compressed  and  subalate;  anterior  side  straight  or  broadly  sinu- 
ous below  the  beaks,  which  are  anterior  and  little  oblique,  excepting 
at  the  points,  the  left  one  of  which  is  nearly  always  more  prominent, 
and  incurved  than  the  other. — Type  as  already  stated. 

b.  Shell  with  posterior  dorsal  region  compressed  and  extended, 
so  as  to  form  a  wide  alation,  thus  imparting  a  more  or  less  subtrigonal 
outline  to  the  valves,  and  giving  greater  length  to  the  hinge. — I.  alatas, 
Goldfuss. 

2.  mytiloides,  Brongniart. 

Shell  obliquely  ovate,  elongate,  or  somewhat  mytiliform,  com- 
pressed, very  nearly  or  quite  equivalve ;  hinge-margin  generally  very 
short,  and  oblique  to  the  longer  axis  of  the  valves;  .posterior  dorsal 
margin  sometimes  a  little  compressed  and  alate.  Surface  with 
irregular  undulations  and  striae. — /.  problematicus,  Schloth. 

3.  catillus  (Brongniart?),  Chenu. 

a.  Shell  transversely  oval  or  oblong,  equivalve  or  subequivalve ; 
beaks  depressed,  nearly  or  quite  equal,  and  more  or  less  anterior, 
but  not  terminal ;  hinge  long,  and  ranging  parallel  to  the  longer 
(transverse)  diameter  of  the  valves.  Surface  concentrically  undulated 
and  striate. — /.  Lamarckii,  Brong.  (as  figured  by  d'Orbigny  in  Palseont. 
Fr.,  Ill,  pi.  412). 

b.  Shell  usually  more  compressed  and  proportionally  shorter, 
or  broad  truncato-suborbicular  in  outline,  with  the  depressed  beaks 
at  the  anterior  end  of  the  hinge.  Surface  undulations,  generally 
irregular. — /.  latus,  Mantell. 

4.  actinoceramus,  Meek. 

Shell  obliquely  or  nearly  vertically  subovate,  higher  than  the 
transverse  diameter,  gibbous;  hinge  very  short,  rather  oblique;  beaks 
pointed,  terminal,  that  of  the  left  valve  more  prominent  than  the 
other,  and  curved  forward  and  inward.  Surface  with  radiating  plica- 
tions or  costac,  and  concentric  striae. — I.  sulcatus,  Parkinson. 
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5.  volviceramus,  Stoliczka. 

Shell  extremely  inequivalve,  the  left  valve  being  very  gibbous, 
with  its  beak  greatly  elevated  and  strongly  involute ;  and  the  right 
nearly  fiat  and  subcircular,  with  its  beak  very  much  less  elevated, 
and  its  surface  concentrically  striated  and  more  strongly  -undulated. — 
Inocerdmus  involutes,  Sowerby. 

A  more  natural  arrangement  of  these  groups  would  be  to  commence  the 
series  with  Volviceramus,  and  then  pass  to  Actinoceramus,  followed  by  Inoce- 
ramus  proper  and  the  succeeding  sections ;  but  it  is  in  accordance  with  the 
usual  custom  to  commence  with  the  typical  group  in  such  cases.  I  should 
also  remark,  that  these  sections  are  not  all  ecpially  distinct  from  each  other, 
or  from  the  typical  forms  of  the  genus;  the  Mytiloides  and  Calillus  groups 
showing  more  tendency  to  run  together  and  into  the  typical  section  of  the 
genus,  than  they  do  to  approach  either  Volviceramus  or  Actinoceramus  ;  which 
latter,  however,  are  also  quite  distinct  from  Inoceramus  proper. 

I  have  preferred  to  cite  Chenu  rather  than  Brongniart  as  the  author  of 
Calillus,  founded  on  /.  Lamarckii  as  figured  by  d'Orbigny  and  Chenu,  because 
it  has  been  stated  that  the  real  I.  Lamarckii  of  Brongniart,  and  the  type  of 
( 'atillus  as  proposed  by  him,  was  founded  on  fragments  of  I.  Cuvieri,  Sowerby. 
If  this  is  so,  of  course  Catillus  of  Brongniart  would  be  exactly  synoymous 
with  Inoceramus  proper  of  Sowerby. 

Some  species  of  this  genus  attained  a  very  large  size,  specimens  having 
been  found  from  two  to  three  feet  in  diameter.  The  outer  fibrous  layer  of 
these  large  species  is  generally  very  thick,  particularly  near  the  beaks. 
Considerable  quantities,  and  sometimes  large  pieces  of  it,  are  met  with  in  the 
Cretaceous  rocks  of  the  Upper  Missouri  country,  particularly  in  the  cal- 
careous Niobrara  division,  where  none  of  the  inner  nacreous  layer  is  to  be 
seen  ;  thus  showing  that,  owing  to  some  unknown  cause,  the  latter  was  there 
more  liable  to  be  dissolved.  Owing  to  the  fact  that  the  two  layers  readily 
separate,  the  pearly  inner  layer  is,  in  the  argillaceous  Fort  Pierre  group, 
generally  found  attached  to  internal  casts  of  the  shell  from  which  the  outer 
layer  lias  been  exfoliated.  This  inner  layer  often  presents  a  beautiful  pearly 
duster,  and  is  known  to  have  secreted  pearls,  as  in  other  genera  of  the  Avicu- 
I'kIic.     The  large   number  of  individuals,  and  the  great  size  of  some  of  the 


INVERTEBRATE  PALEONTOLOGY.  41 

species,  must   have  rendered  these  mollusks  very  conspicuous  objects  among 
the  bivalves  of  the  Cretaceous  seas. 

Dr.  Stoliczka  states  (Palaeont.  Ind.,  Ill,  393)  that  the  genus  Inoceramus 
"occurs  from  t lie  Silurian  to  the  close  of  the  Cretaceous  period."  T  think, 
however,  that  this  is  a  rather  hasty  conclusion;  at  least,  it  seems  to  me  thai 
it  would  be  impossible  to  cite  an  example  of  any  Silurian,  or,  indeed, 
oilier  Palaeozoic  shell,  that  has  yet  been  figured,  certainly  showing  the  hinge- 
characters  of  Inoceramus.  Woodward  and  d'Orbigny  both  give  its  range 
from  the  Lias  to  the  Chalk;  and  Pictet,  also,  states  that  it  appears  to  be 
exclusively  characteristic  of  the  Cretaceous  and  Jurassic.  It  seems  to  have 
attained  its  greatest  development  during  the  Cretaceous  period,  and  not  to 
have  survived  the  close  of*  the  same. 

The  proper  discrimination  of  species  in  this  genus  is  extremely  difficult, 
not  only  on  account  of  the  great  variations  of  form  that  different  individuals 
of  the  same  species  sometimes  present,  but  also  owing  to  the  fact  that  we 
rarely  find  perfect  specimens  with  the  opposite  valves  united  ;  while  the  right 
and  left  valves  of  the  same  species  generally  differ  more  or  less,  and  some- 
times greatly,  in  form.  In  addition  to  this,  the  species  are  quite  numerous, 
and,  where  really  distinct,  often  closely  resemble  each  other.  Their  study  is, 
therefore,  attended  by  nearly  as  many  difficulties  as  would  be  met  in  attempt- 
ing to  classify  the  numerous  species  of  the  genus  Unio,  from  merely  separated, 
water-worn,  and  mutilated  valves.  Because  the  task  is  a  difficult  one,  how- 
ever, is  no  reason  why  no  attempt  should  be  made  to  separate  and  define  the 
species,  although  we  can  scarcely  hope  to  arrive  at  correct  conclusions  in  all 
cases.  In  the  following  review  of  the  Upper  Missouri  Cretaceous  species, 
I  have  earnestly  tried,  to  the  best  of  my  ability,  to  arrive  at  truth.  That  all 
of  the  conclusions  will  lie  sustained  by  those  who  come  after  me,  and  take 
up  the  study  of  these  shells  with  more  extensive  and  better  collections  for 
study,  can  scarcely  be  expected  ;  though  it  is  believed  that  no  material 
changes  will  be  found  necessary. 
6  n 
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Subgenus  INOCERAMUS. 
hioccranuis   fragilis,  H.  &  M 

Plate  5,  fig.  5,  and  accompanying  cuts. 
Tnoccramua  fragilis,  Hall  and  Meek  (1854),  Meiu.  Am.  Acad.  Arts  and  Sci.  (n.  s.),  VIII,  388,  pi.  2,  fig.  (1. 


Fig.  1. 


Fig.  2. 


Inoceramus  fragilis,  H.  &  M. 

1.  View  of  viglit  valve. 

2.  Anterior  profile  view,  showing  the  very  nearly  equal  con 

vexity  of  the  valves. 


Shell  thin,  broad-subovate, 
higher  than  long,  moderately  con- 
vex, subequivalve ;  anterior  side 
vertically  truncate  from  the  beaks, 
with  a  slightly  concave  outline ; 
basal  and  posterior  borders  form- 
ing a  more  or  less  regular,  nearly 
semicircular  curve;  hinge-line 
rather  short,  and  standing  nearly 
at  right  angles  to  the  truncate 
anterior.  Beaks  pointed,  equal, 
scarcely  rising  above  the  hinge, 
curving  inward  and  slightly  for- 
ward at  the  points.  Surface 
marked  by  fine  lines  of  growth, 
and  a  few  obscure  traces  of  concentric  undulations. 
Height,  about  1.43  inches;  length,  1  07  inches. 

The  specimens  from  which  the  figure  and  description  published  by 
Professor  Hall  and  the  writer  were  made  out,  being  to  some  extent  flattened 
and  distorted  by  pressure,  as  well  as  partly  embedded  in  the  matrix,  its 
characters  could  not  be  very  clearly  understood ;  consequently,  its  truncate, 
concave,  anterior  border  was  mistaken  for  the  hinge-line,  and  placed  upward 
in  the  figure  above  cited.  This  misapprehension  subsequently  led  to  the 
erroneous  supposition  that  it  was  only  a  young  individual  of  I.  j'roblematicus, 
Schloth. 

The  specimens  now  before  me,  in  part  from  the  original  locality,  show 
very  clearly  that  the  hinge  is  on  the  shorter  side  of  the  beaks,  and  that  the 
concave  side  is  the  anterior  border;  consequently,  the  form  of  the  shell,  is 
quite  different  from  that  of  I.  problematicus  or  I.  pseudo-mytiloides,  at  any 
stages  nl'  their  growth,  being  much  more  like  that  of  /.  substrkttus,  Miinster, 
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as  figured  by  Groldfuss  (Petrefact.  Genu.,  tab.,  cxv,  fig.  1).  The  beaks,  how- 
ever, are  not  so  distinctly  curved  forward  as  in  the  latter  species,  and  the 
posterior  and   basal  borders  form  a  more  regular  curve. 

Dr.  Zittel,  in  his  valuable  Monograph  of  the  Bivalves  of  (he  Gosau 
Formation,  cites  /.  fragilis,  Hall  and  Meek,  as  a  synonym  of  I.  Cripsii, 
Mantell.  This,  however,  is  an  error;  I.  fragilis  being  a  typical  Inoceramus, 
while  I.  Cripsii  belongs  to  the  Catillus  section,  and  is,  of  course,  widely 
distinct  specifically. 

Locality  and  position. — The  original  typical  specimen  of  this  species 
was  found  near  the  mouth  of  Vermillion  River,  on  the  Missouri,  at  or  near  the 
base  of  the  Fort  Benton  group,  where  it  was  associated  with  Ammortitrs 
percarinatus,  H.  and  M.  The  specimen  represented  by  our  fig.  o,  pi.  5,  came 
from  near  the  same  locality  ;  while  the  larger  ones,  from  which  our  wood- 
cuts were  prepared,  came  from  the  same  horizon  near  Fort  Benton,  Montana. 
We  also  have  it  from  the  same  rock  in  the  Black  Hills ;  and  Dr.  Newberry 
found  it  in  ecpiivalent  beds  in  New  Mexico. 

Inoccramus    altus,    M. 

Plate  14,  figs.  1,  a,  b. 
Inoccramus  altus,  Meek  (1871),  Dr.  Hayden's  Report  Geol.  Survey  of  the  Territories,  302. 

Shell  attaining  a  medium  size,  vertically  or  a  little  obliquely  subovate, 
being  in  the  adult  higher  than  long,  and  widening  from  the  hinge  downward, 
moderately  convex,  equivalve,  very  inequilateral;  hinge  very  short  and  rang- 
ing nearly  at  right  angles  to  the  longer  axis  in  the  adult,  but  a  little  more 
oblique  in  young  shells  ;  anterior  side  straight,  long,  and  truncated  vertically, 
or  nearly  at  right  angles  to  the  hinge,  immediately  in  front  of  the  beaks  ; 
base  regularly  rounded  ;  posterior  outline  forming  a  broad,  somewhat  oblique, 
gentle  curve  from  the  posterior  end  of  the  hinge  into  the  base;  beaks  nearly 
or  quite  equal,  rising  little  above  the  binge-line,  pointed,  obliquely  incurved, 
and  placed  immediately  over  the  anterior  margin.  Surface  of  cast  showing 
more  or  less  regular,  rather  obscure  concentric  undulations,  and  faint  traces 
of  radiating  markings  ;  the  latter  probably  not  being  defined  on  the  exterior. 

Height,  about  6.50  inches;  length,  about  4.90  inches ;  convexity,  "2.70 
inches;  length  of  hinge,  about  2.40  inches. 

This  species  seems  to  belong  to  the  typical  section  of  the  genus,  but, 
like  the  last,  it  presents  the   rather   unusual    character  of  having  its   beaks 


44    UNITED  STATES  GEOLOGICAL  SURVEY  OF   THE   TERRITORIES. 

almost  exactly  equal.  In  size  and  general  appearance  (especially  some  of  the 
less  distinctly  undulated  specimens),  it  reminds  one  of  /.  nobilis,  Minister,  as 
figured  by  Goldfus  (in  his  Petref.  Germ.,  pi.  cix,  figs.  4,  a,  b) ;  but  even  these 
smoother  specimens  still  show  concentric  undulations  not  represented  in  the 
figures  of  Minister's  species,  which  also  has  rather  decidedly  unequal  beaks, 
and  its  anterior  margins  more  sinuous  and  inflected  under  the  same. 

Our  figures  represent  a  strongly  undulated  specimen,  reduced  to  about 
half  the  natural  diameter.  Its  lower  and  posterior  margins  are  broken  away, 
and  the  anterior  margins  inflected  by  accidental  pressure,  so  that  the  side- 
view  does  not  give  a  very  good  idea  of  its  outline,  and  makes  the  hinge 
appear  proportionally  too  long.  The  larger  specimen,  from  which  our  meas- 
urements were  taken,  shows  the  hinge  to  be  quite  short  and  the  posterior 
margins  of  the  valves  curved  forward  above,  so  as  to  meet  it  at  a  more  obtuse 
angle.  This  larger  specimen  also  has  its  undulations  proportionally  broader 
and  .much  less  distinct;  and  the  anterior  margins  of  its  valves  descend 
straight  and  vertically  from  the  beaks,  without  being  inflected,  but  meeting 
at  an  obtuse,  though  salient,  angle.  It  likewise  shows  the  radiating  markings 
rather  more  distinctly  than  the  figured  specimen,  on  which,  though  clearly 
traceable,  they  are  so  feebly  marked  that  they  escaped  Mr.  Elliott's  attention 
in  making  the  drawing. 

Locality  and  position. — Near  Medicine  Bow  station,  Wyoming  Terri- 
tory ;  in  beds  equivalent  to  the  Fort  Pierre  group  of  the  Upper  Missouri 
Cretaceous  series. 

Subgenus  VOLVICERAMUS. 
Inoccrainiis    uuiboiiiitiis,   M.  &  H. 

Plate  3,  figs.  1,  a,  b,  c;  and  pi.  4,  figs.  1,  a,  b,  and  2,  «,  b. 

Tnoceramus  umbonatus,  Meek  and  Haydeu,  March  (1858),  Proceed.  Acad.  Nat.  Sci.  Philad.,  50. 
Compare  I.  involutus,  Sowerby  (1828),  Miu.  Conch.,  VI,  llii),  pi.  583. 

Shell  attaining  a  rather  large  size,  vertically  subovate,  extremely  inequi- 
valve  ;  height  more  than  one-third  greater  than  the  antero-posterior  diam- 
eter ;  base  regularly  rounded;  hinge  and  interior  unknown.  Left  valve  very 
convex;  beak  greatly  elevated,  gibbous,  strongly  and  somewhat  obliquely 
involute,  so  as  to  form  one  and  a  half  to  two  entire  turns,  the  point  termi- 
nating near  the  anterior  side;  surface  unknown,  lliat  of  internal  casts  some- 
times showing   faint    traces  of  concentric   undulations.      Right  valve  subcir- 
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cular,  or  n  little  oval  transversely,  much  compressed  or  nearly  flat,  excepting 
in  the  central  and  umbonal  regions,  which  are  moderately  convex;  beak 
rather  oblique,  projecting  little  above  the  hinge,  and  bul  slightly  incurved; 
surface  (of  an  internal  cast)  ornamented  with  regular,  rather  prominent,  sub- 
angular,  concentric  undulations,  separated  by  wider  rounded  depressions. 

Height  of  left  valve,  about  7  inches;  antero-posterior  diameter,  5.10 
inches;  convexity,  4.50  inches.  Right  valve,  height,  about  5.70  inches; 
antero-posterior  diameter,  5.10  inches  ;  convexity,  about  1.60  inches. 

The  description  of  this  remarkable  shell  first  published  was  made  out 
from  a  portion  of  a  small  left  valve,  giving  a  rather  indefinite  idea  of  the  char- 
acters of  the  species.  Since  that  time,  I  have  had  an  opportunity  to  examine 
some  fine  large  specimens,  brought  from  the  same  locality  by  Lieutenant 
Mullan's  party,  and  it  is  mainly  from  these  that  the  above  description  is  made 
out.  It  is  true,  none  of  these  specimens  show  the  two  valves  connected,  but 
there  are  among  them  right  and  left  valves,  bearing  so  exactly  the  relations 
to  each  other  that  the  right  and  left  valves  of  the  most  nearly  analogous 
European  species  do,  that  I  have  scarcely  a  doubt  in  regard  to  their  being 
the  opposite  valves  of  one  species. 

I  had  at  first  remarked  that  this  species  is  related  to  /.  involutus  of 
Sowerby,  but  I  was  not  at  that  time  aware  how  very  closely  if  is  allied  to 
Sowerby's  species.'  After  a  careful  comparison  of  the  additional  specimens 
alluded  to,  with  figures  and  descriptions  of  I.  involutus,  they  ai*e  found  to 
agree  in  so  many  respects  that  I  would  not  be  surprised  if  a  comparison  of 
specimens  from  these  two  distant  localities  should  prove  these  shells  to  be 
specifically  identical.  The  only  differences  that  have  thus  far  been  discov- 
ered between  them,  are  the  following:  In  the  first  place,  the  antero-posterior 
diameter  of  I  involutus  is  less  in  proportion  to  the  height  of  its  left  valve 
than  in  our  Nebraska  shell.  Again,  the  aperture  of  its  left  valve  is  more 
nearly  circular,  being  slightly  higher  than  wide,  while  in  the  shell  under 
consideration,  it  is  somewhat  oval  transversely,  being  slightly  wider  than 
high.  A  more  important  reason,  however^  for  regarding  these  shells  as 
probably  belonging  to  different  species,  is  the  fact  that  I.  involutus  occurs  in 
France  and  England  in  the  Upper  or  White  Chalk,  while  our  Nebraska 
shell  comes  from  a  formation  we  have  reason  to  regard  as  equivalent  to  the 
Lower  or  Gray  Chalk. 

The  most   nearly  allied  American  species  of  which  I  have  any  knowl- 
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edge  is  a  shell  described  by  Dr.  Slmmard  from  the  Cretaceous  rocks  of 
Texas,  under  the  name  of  I.  capulus  (Trans.  Saint  Louis  Acad.  Sci.,  iv, 
606).  I  only  know  the  form  described  by  Dr.  Shumard  from  his  descrip- 
tion, not  having  seen  figures  or  specimens  of  it;  but  judging  from  his 
description,  I  think  he  is  right  in  considering  it  a  distinct  species,  since  it  is 
marked  by  small,  distinct,  concentric  undulations,  while  the  corresponding 
valve  of  our  Upper  Missouri  species  is  almost  entirely  smooth.  He  also 
mentions  traces  of  radiating  ribs  on  the  umbo,  of  which  I  have  seen  no  indi- 
cations on  any  of  our  Upper  Missouri  specimens. 

From  the  same  locality  and  position  as  those  from  which  the  species 
under  consideration  was  collected,  Lieutenant  Mullan's  party  obtained  another 
somewhat  analogous  species,  which  we  have  described  in  the  Proceed.  Acad. 
Nat.  Sci.  Philad.,  under  the  name  of  I.  exogyroidcs.  Like  /.  umbonatus,  it 
has  a  very  gibbous  left  valve,  and  probably  a  nearly  flat  right  valve  ;  but  it 
will  be  readily  distinguished  by  the  much  more  depressed  and  oblique  umbo 
of  its  left  valve.  This  depression  of  the  umbo  gives  it  a  nearly  circular, 
instead  of  a  vertically  oval,  outline. 

Locality  and  position. — Twenty  miles  below  Fort  Benton,  on  the  Upper 
Missouri;  from  the  Fort  Benton  group,  or  No.  2  of  the  Cretaceous  series. 

I  ii  o  c  e  r  a  ni  ii  s   exogyroidcs,    M.  &  H. 

Plate  5,  figs.  3,  a,  b,  c. 
Inoceramus  exogyroidee,  Meek  and  Hayden  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  26. 

Shell  rather  large  ;  left  valve  suborbicular,  its  height  being  a  little  greater 
than  its  length  from  the  anterior  to  the  posterior  side,  very  gibbous  ;  anterior 
and  posterior  sides  rounded,  and  forming  with  the  base  about  three-fourths 
of  a  circle,  the  posterior  curve  being  broader  than  the  other  ;  cardinal  margin 
comparatively  short,  and  apparently  a  little  arched ;  beak  large,  elevated, 
gibbous,  distinctly  incurved  and  directed  obliquely  forward,  so  as  to  bring  its 
point  near  the  anterior  margin  ;  surface  of  cast  smooth,  or  marked  by  obscure 
concentric  undulations.     (Right  valve  unknown.) 

Length  from  anterior  to  posterior  margin,  5  inches  ;  height,  5.50  inches  ; 
convexity,  near  3  inches. 

No  right  valves  of  this  species  have  yet  been  found;  but,  judging  from 
the  gibbous  diameter,  and  involuted  beak  of  the  left  valve,  it  is  probable  that 
the  right  will  be   found  to  be   much   more  compressed,  so  as  to  make  the 
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shell  very  distinctly  inequivalve.  The  lateral  curvature  of  the  beak  of  the 
left  valve,  together  with  its  general  form,  give  it  much  the  appearance  of  some 
species  of  Exogyra,  as  viewed  from  the  inner  side.  Its  aperture  is  trans- 
versely oval,  the  height  being  to  the  length  about  as  four  to  five.  Remaining 
portions  of  the  shell  show  it  to  have  been  quite  thick  about  the  beak,  and,  as 
in  other  species,  distinctly  fibrous. 

Specifically,  this  shell  differs  from  the  last  in  being  much  more 
depressed,  and  in  having  its  left  beak  considerably  less  elevated,  and  directed 
much  more  obliquely  forward,  as  will  be  seen  by  comparing  fig.  3,  a,  pi.  5, 
with  fig.  2,  b,  pi.  4.     It  probably  belongs,  however,  to  the  Volviceramus  group. 

Locality  and  position. — Chippewa  Point,  near  Fort  Benton,  on  the 
Upper  Missouri ;  from  the  same  horizon  as  the  last. 

Subgenus  CATILLUS,  Brong. 
I ii o c e r a m u s   pertenuis,   M.  &  H. 

Plate  37,  figs.  3,  a,  b;  and  plate  38,  figs.  3,  a,  6. 

Inoceramus  ventricosus,  Meek  and  Hayden  (May,  1856),  Proceed.  Acad.  Nat.  Sci.Philad.,  VIII,  87  (not  Sow- 

erby). 
Inoceramus  pertenuis,  Meek  and  Hayden  (Nov.,  1856),  ib.,  276. 

Shell  equivalve,  or  very  nearly  so,  broad-oval  or  subcircular,  very  gib- 
bous, apparently  thin  ;  anterior  side  short,  rounded  or  curving  obliquely  back- 
ward and  downward  from  the  beaks ;  base  forming  a  broad  curve,  the  most 
prominent  part  of  which  is  usually  a  little  behind  the  middle  ;  posterior  side 
longer  and  higher  than  the  anterior,  very  broadly  rounded  or  subtruneate  , 
hinge-line  of  moderate  length,  straight,  and  forming  an  angle  of  about  50° 
with  the  umbonal  axis.  Beaks  tumid,  rather  obtuse,  rising  somewhat  above 
the  hinge,  and  located  nearly  over  the  anterior  extremity,  often  constricted 
by  a  distinct  sulcus  around  the  umbonal  region.  Surface  having  a  few  irreg- 
ular, obscure,  concentric  undulations,  and  marked  by  fine,  regular,  subimbri- 
cating  lines  of  growth. 

Length,  4.30  inches;  height,  3.40  inches;  convexity,  2.20  inches. 

The  ventricose,  cordate  form  of  this  species,  and  the  peculiar  tumid  and 
constricted  character  of  its  beaks,  will  serve  to  distinguish  it  from  all  the 
other  forms  known  in  the  Upper  Missouri  rocks  that  bear  any  general  resem- 
blance to  it.  In  some  respects,  certain  varieties  of  it  remind  one  of  I.  multi- 
plicatus,  Stoliczka  (Palseont.  Indica,  III,  406,  pi.  xxviii,  figs.  1,  la);  but  its 
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less  depressed  form,  and  much  more  tumid,  less  nearly  terminal,  and  gener- 
ally constricted  beaks,  will  readily  distinguish  it  from  the  Indian  species. 
The  specimens  yet  found  are  mainly  casts,  retaining  more  or  less  of  the  outer 
fibrous  layer  of  the  shell  only. 

Locality  and  position. — Both  these  forms  occur  in  a  brown  Cretaceous 
sandstone  at  the  mouth  of  Judith  River,  above  Fort  Union  ;  from  the  horizon 
of  the  upper  part  of  the  Fox  Hills  group. 

I  ii  ©cc  ram  us   Cripsii!    var.    suite  o  in  press  us,   M    &  H. 


Inoceramus  Cripsii,  Mautell  (1822),  Foss.  South  Downs,  or  111.  Geol.  Sussex,  133,  pi.  xxvii,  fig.  11. — 
?  Goldf.  (1833),  Petref.  Germ.  II,  1 16,  pi.  cxii,  tigs.  4,  a,  b.— Zittel  (1864),  Bivalves  of  tbe 
Gosau  formation,  tab.  xiv,  figs.  1  and  2  (varieties  and  synon.?) 

Inoceramus  subdepressus,  Meek  and  Haydeu  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  181. 

Shell  transversely  rhombic-oval,  compressed,  thin,  anterior  side  rounded 
below  the  beaks ;  base  forming  a  long  semi-ovate  curve,  the  most  prominent 
part  of  which  is  behind  the  middle ;  posterior  side  long,  very  narrowly 
rounded,  and  prominent  below  the  middle,  subtruncated  obliquely  forward 
above  ;  hinge  of  moderate  length,  forming  an  angle  of  about  40°  with  the 
umbonal  axis.  Beaks  small,  scarcely  rising  above  the  hinge,  located  nearly 
over  the  anterior  extremity.  Surface  ornamented  by  somewhat  regular  con- 
centric undulations. 

Length,  2.55  inches ;  height,  1.70  inches. 

I  have  intentionally  avoided  citing  in  the  synonymy  of  Mantell's  7. 
Cripsii,  the  long  list  of  names  representing  the  wide  range  of  forms  most 
generally  regarded  as  synonymous  with  that  species,  because  it  seems  to  me 
that  much  uncertainty  still  remains  in  regard  to  the  relations  of  many  of  these 
shells  to  the  typical  I.  Cripsii.  Indeed,  until  some  one  gives  a  more  satis- 
factory figure  and  description  of  that  shell  than  those  published  by  Mantell, 
it  is  scarcely  possible  for  any  person  who  has  not  had  an  opportunity  to 
examine  his  type-specimen,  or  others  that  have  been  identified  by  comparison 
with  it,  to  form  any  very  satisfactory  conclusions  in  regard  to  its  real  char- 
acters. I  certainly  cannot  see  anything  in  his  figure  or  description  from 
which  it  can  be  very  positively  determined  whether  his  type  is  a  typical 
Inoceramus  (higher  than  long,  with  a  short  hinge),  or  whether  it  belongs  to 
the  transverse  Catillus  group.     I  infer,  however,  that  it  belongs  to  the  latter 
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section,  from  the  fad  thai  all  of  the  shells  thai  have  been  identified  with  it  In- 
European  authors  arc  of  the  latter  type.* 

Compared  with  Mantell's  figure  (if  we  view  its  upper  end  as  the  anterior, 
and  not  the  hinge-margin,  which  former  seems  to  be  the  way  it  has  been 
generally  understood),  the  shell  here  under  consideration  differs  in  having  its 
beaks  less  nearly  terminal,  its  anterior  margin  more  prominent,  and  its  poste- 
rior margin  obliquely  truncated  above,  and  narrowly  rounded  below  the 
middle.  I  know  nothing  about  the  convexity  of  Mantell's  type  ;  but  the  form 
here  described  is  more  compressed  than  most  of  those  usually  referred  to 
/.  Cripsii.  With  the  exception  of  its  obliquely-truncated  posterior  margin, 
it  seems  to  agree  more  nearly  with  Goklfuss'  figures  of  a  shell  referred  by 
him  to  /.  Cripsii,  but  which  has  been  identified  by  d'Orbigny  with  a  form 
from  the  Chalk  of  France,  by  him  named  I.  Goldfussii.  The  identity  of  the 
latter  with  that  figured  by  Goklfuss,  however,  does  not  appear  to  be  quite 
demonstrated  by  the  published  figures. 

Although  far  from  being  clearly  satisfied  that  our  shell  really  belongs  to 
Mantell's  species,  I  have  concluded  to  place  it  provisionally  as  a  variety  of 
the  same,  until  some  more  satisfactory  comparisons  can  he  made. 

Locality  and  position. —  Same  as  last. 

Inocera'mus  Cripsii?,   var.   Barabini,   Morton. 
Plate  13,  tigs.  1,  a,  h,  c  ;  and  plate  12,  fig.  3. 

Inoceramus  Barabini,  Morton  (1834),  Synopsis  Org.  Kern.,  62,  pi.  17,  rig.  3  (pi.  13,  fig.  11  ?). 
Inoceramus  gibbus,  Tnoniey  (1854),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VII,  170. 
hum  ramus  cuneatue,  Meek  and  Haydeu  (I860),  ib.,  181. 

For  references  to  original  description  of  /.  '  'rijisii.  see  synon.  of  preceding  variety. 

Shell  transversely  ovate,  moderately  gibbous  in  the  anterior  ami  umbonal 
regions,  and  cuneate  posteriorly,  very  nearly  or  quite  equivalve,  rather  thin  ; 
anterior  margin  descending  from  the  beaks  at  first  almost  at  right  angles  to 
the  hinge,  after  which  it  gradually  curves  obliquely  backward  and  downward, 
mi  as  to  pass  by  a  graceful   sweep  into  the   base  ;   posterior  side  long,  com- 

*  Mantell's  description  reads  as  follows:  "  Obovate,  much  depressed,  with  numerous  concentric, 
transverse  ridges;  beaks  acuminated;  posterior  side  small,  depressed;  anterior  side  expanded;  hinge 
oblique  .'." 

He  figures  the  shell  with  its  longer  diameter  ranging  vertically  ;  but  from  the  words  "much  de- 
pressed" and  ''transverse  ridges,"  it  would  seem  to  be  transversely  elongated,  and  the  hinge  on  the 
right  side  of  the  figure.  Yet  the  expression  "posterior  side  small,  depressed  ;  anterior  side  expanded" 
would  scarcely  be  consistent  with  this  view.  He  probably  described  the  anterior  side  as  the  posterior, 
and  the  latter  as  the  anterior,  as  was  the  custom  with  some  of  the  older  authors. 

7   ii 
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Fig.  1. 


Fig.  2. 


Inotxramua  Bambini,  Mortou. 

1.  Side  view  of  right  valve  from  Morton's  original  type-spec- 

imen ;  for  comparison  with  our  shells. 

2.  Anterior  profile  view  of  same. 


pressed,  and  rather  regularly  rounded  ;  hinge  long  and  straight,  ventral  margin 
forming  a  broad,  semi-ovate  curve ;  beaks  very  nearly  terminal,  or  located 
directly  over  the  anterior  margin,  rather  prominent,  but  rising  little  above  the 
hinge,  equal,  oblique,  somewhat  incurved,  and    nearly  contiguous.     Surface 

ornamented  with  moderately 
distinct,  more  or  less  regular, 
concentric  undulations. 

Length  of  a  large,  rather 
long  specimen,  3.90  inches; 
height,  2.75  inches  ;  convex- 
ity of  the  two  valves,  2  inch- 
es. Young  individuals  are 
proportionally  shorter. 

In  some  of  the  casts  of 

this  shell,  I.observe  a  narrow, 

distinct  sulcus,  passing  from 

the  back  part  of  the  beaks   obliquely  backward  and  downward  across  the 

dorso-lateral  region  of  each  valve,  as  in  I.  hnpressus,  d'Orbigny.     This,  hovv- 

Fis-  3-  Fis- 4-      ever,  is  not  like  the  broad  depression  shown 

in  Dr.  Morton's  figure  of  his  /.  alveatus,  on 
pi.  xvii  of  his  Synopsis,  but  a  sublinear 
groove  (on  internal  casts)  caused  by  a  small 
ridge  only  seen  on  the  inside  of  the  inner 
lamina  of  the  shell.  This  character,  how- 
ever, is  only  occasionally  present. 

After  proposing  the  name  cuneatus  for 
this  shell,  I  had  an  opportunity  to  com- 
pare it  with  Dr.  Morton's  types  of  his 
Inoceramus  Barabini,  and  find  that  it 
agrees  so  very  closely  with  the  first  of  the  two  di  tie  rent  forms  referred  to 
by  him  in  connection  with  that  name,  that  I  cannot  doubt  its  exact  identity. 
In  this  connection,  however,  I  should  explain  that  Dr.  Morton's  fig.  3,  pi. 
17,  of  his  Synopsis,  gives  a  very  incorrect  idea  of  the  specimen  from  which 
it  was  drawn  (as  may  -be  seen  from  our  cut  fig.  1,  of  the  same),  both 
with  regard  to  the  portions  of  the  specimen  preserved,  and  the  outline- 
restoration    of    the     posterior    dorsal    region    broken    away ;    which    latter 


Another  form  figured  by  Mortou  under  the 
name  /.  Barabini;  hut  not  the  one  he  evi- 
dently regarded  as  the  type. 

Fig.  3.  Right  side  view  of  Morton's  specimen. 

Fig.  4.  Profile  anterior  view  of  same. 


[NVERTEBRATE   PALEONTOLOGY.  51 

would  evidently  be  correctly  restored  it'  made  to  conform  much  more 
nearly  to  the  outline  of  our  specimens.  This  view  is  also  confirmed  by  other 
more  nearly  entire  specimens  from  Alabama,  which  agree  almost  exactly  with 
our  shell.  Professor  Tuomey  proposed  the  name  Inoccramus  gibbus  for  this 
form;  but  as  it  was  evidently  regarded  by  Dr.  Morton  as  the  typical  form  of 
his  species,  which  he  describes  as  "  obliquely  elliptical,"  while  he  first  refers 
to  it  in  connection  with  the  name,  we  cannot  do  otherwise  than  retain  his 
name  for  it,  whether  we  view  it  as  a  distinct  species,  or  regard  his  specimens 
as  representing  two  marked  varieties.  I  should  remark,  however,  that  the 
original  specimen  of  his  other  form  represented  by  fig.  11  of  his  pi.  xiii 
is  tar  from  correct,  its  beaks  being  represented  too  prominent,  and  too  far 
back.  The  curves  of  its  undulations  are  also  incorrectly  represented  ;  and 
the  posterior  margins  ought  not  to  have  been  drawn  as  if  the  specimen  shows 
its  outline  entire,  because  this  margin  is  broken,  and  may  have  presented  a 
very  different  outline  from  his  figure  as  engraved.  (See  our  cut  No.  3,  of  last 
page,  from  his  original  specimen.) 

Although  by  no  means  satisfied  that  this  shell  is  identical  with  Mantell's 
I.  Cripsii,  I  have  concluded  to  place  it  provisionally  as  a  variety  of  that  spe- 
cies, in  deference  to  the  opinions  of  European  palaeontologists,  who  seem  to 
refer  all  such  forms  to  Mantell's  species.  Compared  with  the  last,  it  will  be 
seen  to  differ  in  its  more  prominent  and  terminal  beaks,  longer  hinge-line, 
and  rounded  instead  of  oblicpiely-truncated  posterior  margin,  while  its  valves 
are  also  more  convex  in  the  umbonal  region.  In  all  of  these  characters,  how- 
ever, excepting  its  more  prominent  beaks  and  more  retreating  anterior  ven- 
tral margin,  it  conforms  more  nearly  to  the  general  idea  of  Z  Cripsii  than  the 
last-described  form  does. 

Locality  and  position. — Yellowstone  River,  one  hundred  and  fifty  miles 
above  its  mouth,  in  Montana  ;  from  the  Fort  Pierre  group  of  the  Upper  Mis- 
souri Cretaceous. 

iDOCtra  in  us  convex  us,   H.  &  M. 

Plate  12.  figs.  5,  a,  b. 
Tnoceramus  convacus,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Sci.,  V  (n.s.),  38G,  pi.  2,  fig.  2,  a,  h. 

Shell  ovate,  very  convex,  height  a  little  more  than  three-fourths  the 
length;   beaks   prominent:   hinge-line  long  and    straight,  forming  an  angle 
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with  the  anterior  margin  of  about  1.20°  ;  anterior  side  somewhat  prominent 
and  regularly  rounded;  posterior  side  extended  and  probably  subtruncate. 
Surface  marked  by  strong  undulations,  which  are  simple  at  the  extremities, 
while  some  of  them  become  divided  toward  the  center;  being  less  conspicuous 
toward  the  beaks,  and  almost  obsolete  near  the  base  of  the  shell.  Obscure 
concentric  lines  mark  the  surface  of  exfoliated  specimens  somewhat  irreg- 
ularly.  ■ 

Although  several  very  imperfect  examples  apparently  of  this  form  occur 
in  the  Upper  Missouri  collections  under  consideration,  none  have  yet  been 
found  in  quite  so  good  a  condition  as  the  original  typical  specimen,  the  figure 
of  which  is  copied  on  our  pi.  12.  From  the  limited  means  of  comparison 
at  this  time  available,  I  am  left  in  doubt  in  regard  to  the  propriety  of  retain- 
ing it  as  a  distinct  species.  Dr.  Zittel  cites  it,  in  his  work  on  the  Gosau 
Fossils,  as  a  synonym  of  I.  Cripsii,  which  may  be  correct;  but  we  have  not 
yet  the  means  of  confirming  or  positively  disproving  his  opinion.  We  have, 
however,  as  good  or  perhaps  even  better  reasons  for  supposing  it  a  variety 
of  /.  Sagensis,  Owen.  On  comparison  with  Owen's  figure  of  the  type  of 
/.  Sagensis  (taking  care  to  place  both  figures  with  the  hinge  in  a  horizontal 
posture),  it  will  be  seen  to  differ  mainly  in  its  less  prominent  beaks,  more 
convex  anterior  outline,  and  the  curve  of  its  undulations  indicating  a  more 
transverse  form  ;  in  nearly  all  of  which  characters,  however,  it  agrees  more 
nearly  with  /.  Nebrascensis  of  Owen.  My  present  impression  is  that  it  is 
probably  distinct  from  both  of  Owen's  types. 

Localit;/  and  position. — Great  Bend  of  the  Missouri,  below  Fort  Pierre; 
from  the  Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous. 

|  ii  o  c  era  in  us   Sagensis,   var.    Nebrascensis,  Owen. 

Plate  13,  figs.  2,  a,  h. 

Inoceramus  Nebraacensis,  Owen  (1852),  Report  Min.,  Iowa,  aud  Wisconsin,  582,  pi,  8,  fig.  1. 
I.  Sagensis,  Owen  (1852),  ill.,  pi.  7,  lig.  3. 

Compare  /.  convexus,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Soi.,  V  (n.  s.),  386,  pi.  2,  fig.  2; 
and  our  figs.  5,  a,  b,  pi,  12. 

Shell  large,  obliquely  broad-ovate  or  subcircular,  moderately  gibbous, 
about  as  high  as  long;  anterior  side  short,  making  a  very  broad,  oblique 
curve  from  the  beaks  to  the  base;  ventral  and  postero-ventral  margins  nearly 
regularly  rounded;    hinge  rather  short,  forming  an  angle  of  about  50°  with 


INVERTEBRATE  PALAEONTOLOGY.  53 

the  axis  of  the  umbones;  beaks  moderately  convex,  rising  little  above  the 
hinge,  oblique,  scarcely  incurved,  located  about  one  fifth  the  horizontal 
diameter  (length)  of  the  shell  behind  the  anterior  border.  Surface  orna- 
mented by  regular,  distinct,  concentric  undulations. 

Length,  about  5.70  inches;  height,  5.60  inches.  These  measurements 
are  taken  from  a  medium-sized  specimen. 

A  careful  study  of  our  specimens,  in  connection  with  Dr.  Owen's  figures 
and  descriptions  of  his  I.  Sagensis  and  /.  Nebrascensis,  has  led  to  the 
conclusion  that  the  forms  for  which  these  names  were  proposed  are  nol 
specifically  distinct;  the  type  of  the  latter  being  only  a  larger  individual  of 
very  slightly  different  outline  from  that  for  which  the  name  /  Sagensis  was 
proposed. 

It  will  be  seen,  however,  that  the  form  here  referred  to  I.  Nebrascensis 
is  a  little  more  rounded,  or  less  transverse,  than  the  curves  of  the  undulations 
on  Dr.  Owen's  figure  would  indicate  for  the  outline  of  his  type.  There 
appear,  however,  to  be  so  many  gradations  in  characters  of  this  kind  that  to 
separate  the  form  we  have  figured,  as  a  variety  or  species,  would  require  that 
we  should,  in  the  same  way,  separate  almost  every  individual  specimen  .under 
a  different  name. 

In  comparing  our  figure  with  those  given  by  Dr.  Owen,  however,  it 
should  be  remembered  that  his  figures  are  turned  obliquely  with  the  beak 
upward.  In  order  to  make  the  comparison  understandingly,  both  figures 
should  be  placed  with  the  hinge-line  upward  and  horizontally  arranged.  In 
making  the  comparison  in  this  way,  it  will  be  seen  that  there  is  less  differ- 
ence between  the  form  of  the  shell  under  consideration,  and  Dr.  Owen's  type 
of  I.  Nebrascensis,  than  would  appear  to  exist  on  a  hasty  examination. 

Locality  and  position. — White  River,  Nebraska,  above  Bad  Lands;  from 
the  Fort  Pierre  group  of  the  Cretaceous. 

Inoeera m  u s    proxi  in  n s ,   Tuomey  ?. 

Plato  12,  figs.  T,  a,  b. 

Inoceramus proximus,  Tuomey  (1854),  Proceed.  Aoad.  Nat.  Sci.  Pliilad.,  VII,  171. 
Inoceramus  Mortoni,  Meek  and  Hayden  (Oct.,  1860).  in  catalogue,  Proceed.  Acad.  Philad.,  XII,  428. 
Compare  J.  coitfertim-annulatus,  V.  Roemer  (1852),  Kreid.  von  Texas,  pi.  vii,  fig.  4. 

Shell  (righl  valve)  subcircular  when  young,  but  becoming  transversely 
suboval  with  age,  much  compressed:   posterior  side  considerably  longer  than 
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the  other,  and  more  or  less  broadly  rounded;  base  semicircular  or  semi-oval, 
usually  a  little  more  prominent  behind  than  in  front  of  the  middle;  anterior 
margin  rounded  ;  hinge  straight  and  comparatively  long,  ranging  nearly 
parallel  to  the  longer  diameter  of  the  shell.  Beak  very  small,  compressed, 
projecting  but  slightly  above  the  hinge-line,  and  located  about  one-fifth  the 
length  of  the  shell  back  from  the  anterior  margin.  Surface  ornamented  by 
small,  very  regular,  simple,  concentric  undulations  or  cost;e,  which  are  well 
marked  on  internal  casts. 

Length,  about  2. -.0  inches;  height,  1.96  inches;  convexity  (left  valve), 
0.42  inch. 

I  have  seen  but  a  single  specimen  of  this  shell,  from  the  Upper 
Missouri,  and  consequently  have  no  means  of  judging  to  what  extent  it  may 
vary.  It  resembles  Inoceramus  confertim-annulatus  of  F.  Roemer  (Kreid. 
von  Texas)  so  closely  that  I  have  been  almost  inclined  to  refer  it  to  that 
species.  It  differs,  however,  from  Roemer's  figure  in  the  following  particu- 
lars :  first,  its  antero-ventral  margin  is  much  less  prominent;  secondly,  its 
hinge-line  is  longer ;  thirdly,  its  beaks  are  placed  farther  forward,  while  the 
height  of  the  valve  is  greater  in  proportion  to  its  transverse  diameter.  If 
these,  difi'erences  are  constant,  we  must  regard  these  two  forms  as  specifically 
distinct;  if  not,  however,  unless  the  other  valve  may  be  found  to  present 
other  difi'erences,  it  would  be  difficult  to  point  out  any  characters  by  which 
they  can  be  separated  from  Roemer's  species. 

From  /.  Bambini  of  Morton,  as  figured  on  pi.  17  of  his  Synopsis  Org. 
Rem.  (not  fig.  11  of  pi.  13,  which  may  be  distinct  species),  with  the  original 
of  which  we  have  compared  it,  this  species  differs  in  being  more  compressed, 
less  oblique,  and  in  having  more  regularly  and  more  closely-arranged  con- 
centric undulations  or  costae. 

From  all  the  other  species  yet  known  from  the  Upper  Missouri  rocks, 
resembling  it  in  other  respects,  this  shell  will  be  distinguished  by  its  more 
compressed  form  and  smaller  and  more  regular  concentric  costae.  It  is  not 
near  so  high  in  proportion  to  its  transverse  diameter  nor  so  broadly  rounded 
posteriorly  as  I.  Vanuxemi,  which  resembles  it  in  the  character  of  its  con- 
centric costae  as  well  as  in  the  slight  convexity  of  the  valves. 

Since  proposing  to  name  this  species  after  Dr.  Morton,  under  the 
•impression  that  it  had  not  previously  been  described,  I  have  seen  specimens 
from   Eufaula,  Ala.,  regarded  as  authentic  examples  of  Professor  Tuomey's 
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/.  prozirmis,  apparently  agreeing  very  nearly  with  it.  Consequently,  his  older 
name  is  now  cheerfully  retained  for  it.  Professor  Tuomey's  description  is  so 
brief  and  unsatisfactory,  that  I  should  not  have  ventured  to  refer  our  shell  to 
his  species  without  the  aid  derived  from  a  comparison  with  specimens  from 
near  the  same  locality. 

It  is  possible  that  the  form  represented  by  our  figs.  2,  a,  b,  of  pi.  12, 
may  belong  rather  to  this  species  than  to  I.  Bambini,  to  which  I  have  very 
doubtfully  referred  it. 

Locality  and  position. — Great  Bend  of  the  Missouri,  below  Fort  Pierre  ; 
from  the  lower  part  of  the  Fort  Pierre  group  ;  also,  Columbus,  Miss.,  and 
Alabama. 

I  ii  ocora  in  ii  s   proximus?,    var.   subcircnlaris,  M. 

Plate  12,  figs.  2,  a,  b. 

Compare  Inoceramus  Bambini,  Morton  (1834),  Synop.  Org.  Remaius,  pi.  13,  fig.  11  (not  pi.  17,  fig.  3);  and 
I.  Cripsii,  Mantell  (broad  varieties). 

I  have  been  more  perplexed  in  regard  to  the  proper  disposition  of 
this  form  than  any  other  in  the  collection.  It  closely  approaches  some  of 
those  I  have  referred  to  /.  Cripsii,  var.  Bambini,  as  may  be  seen  by  com- 
paring it  with  fig.  3  of  the  same  plate.  Yet  it  not  only  differs  in  its  shorter, 
more  rounded,  outline,  but  is  constantly  more  compressed,  as  may  be  seen  by 
fig.  2,  b.  In  this  latter  character,  as  well  as  in  its  less  depressed  form,  it 
much  more  nearly  resembles  /.  proximus  (fig.  7  of  the  same  plate),  to  which 
I  have  concluded  to  refer  it  provisionally  as  a  variety.  It  will  be  seen,  how- 
ever, to  have  proportionally  larger  and  rather  more  distant  undulations,  which 
also  present  a  somewhat  different  curve,  though  the  specimens  vary  somewhat 
in  these  characters. 

Again,  it  may,  on  the  other  hand,  be  the  young  of  I.  Vanuxemi  (pi.  14j 
fig.  2).  The  objection  to  this  view  is,  that  it  came  from  a  somewhat  distant 
locality,  where  no  large  specimens  agreeing  with  that  form  have  been  found ; 
while  it  seems  not  to  be  very  uncommon,  and  the  specimens  are  quite  uniform 
in  their  small  size.  In  several  respects,  it  also  resembles  one  of  the  forms 
included  by  Dr.  Morton  under  the  name  Bambini,  (see  our  cuts,  figs.  3  and 
4,  page  50),  though  not  the  one  I  regard  as  the  typical  form  of  that  shell, 
(represented  by  our  cuts  1  and  2.)  It  is,  however,  decidedly  more  com- 
pressed than  either  of  Dr.  Morton's  types. 
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Locality  and  posit  ton. — Yellowstone  River,  150  miles  above  its  mouth; 
from  the  upper  part  of  the  Fort  Pierre  group;  also,  from  the  Fox  Hills 
group,  on  Deer  Creek,  a  tributary  of  the  North  Platte.  I  think  I  have  also 
seen  the  same  form  from  the  Cretaceous  of  Alabama  and   New  Jersey. 

Inoceramus    B  a  I  c  Ii  i  i ,    M.  &  H. 

Plate  15.  figs.  1.  «.  l>. 
Inocei-amns  Balchii,  Meek  and  Haydeu  (May,  1860),  Proceed.  Acad.  Nat.  Sei.  Philad.,  XII,  180. 

Shell  (left  valve)  large,  subquadrate  or  broad  oblong-oval,  much  com- 
pressed; anterior  side  truncated  obliquely  forward  above  at  an  angle  of  about 
115°  with  the  hinge,  rounding  into  the  base  below;  ventral  margin  forming, 
a  broad  curve,  the  most  prominent  part  being  behind  the  middle;  posterior 
side  longer  and  wider  than  the  other,  broadly  rounded  (sometimes  subtrun- 
cated  above);  hinge-line  rather  long,  forming  an  angle  of  about  (J0°  with  the 
umbonal  axis;  beaks  narrow,  rising  a  little  above  the  hinge,  scarcely  incurved, 
located  about  half-way  between  the  middle  and  the  most  prominent  part  of 
the  anterior  border.  Surface  ornamented  by  very  slightly-elevated,  broadly- 
rounded,  rather  irregular  undulations,  which  become  entirely  obsolete  on  large 
specimens,  below  the  middle,  and  on  the  posterior  and  lower  anterior  regions. 

Of  the  finer  surface-markings  of  this  shell,  if  there  were  any,  we  know 
nothing;  the  only  specimen  yet  found  being  an  internal  ca*t,  with  portions  of 
the  inner  laminated  layer  remaining.  It  will  be  readily  distinguished  from 
I.  Vanuxemi  by  its  less  distinct  and  more  irregular  as  well  as  broader  undu- 
lations. Its  beaks  are  also  much  more  prominent  and  oblique,  and  placed 
farther  forward,  while  the  general  form  of  the  shell  is  more  oval  transversely, 
and  its  anterior  side  more  distinctly  truncated.  Its  proportionally  moie  com- 
pressed form,  more  obscure  and  less  regular  undulations,  longer  hinge,  and 
truncated  anterior,  will  prevent  it  from  being  confounded  with  I.  Nebrascensis, 
Owen. 

The  only  specimen  yet  found  of  this  species  is  not  in  a  condition  to  show 
clearly  the  exact  form  of  the  adult  shell;  but  the  curve  of  the  undulations  in 
the  region  of  the  beaks  shows  that  when  it  had  attained  a  length  of  3.40 
inches,  its  height  was  2.90  inches.  The  specific  name  was  given  in  honor  of 
Lieut,  G.  T.  Balch,  of  the  United  States  Ordnance,  to  whom  we  are  indebted 
for  the  typical  specimen  of  the  species. 

Lorn/ili/  and  position. — Same  as  preceding. 
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I  ei  o <•  <*  r  :i  in  ns    tcnuilineatns.   H.  &  M. 

Plate  12,  fig.  6. 

I imn in nui"  li iiiiil'iiiiinis.  Hall  and  Meek  i  1854  I, Mem.  Am.  Acad.  Arts  and  Sci.,  VIII,  387,  pi.  'J.  li^.  :;.  n.  h. 

"  Shell  obliquely  rhomboid-ovate  ;  height  a  little  more  than  two-thirds  the 
length;  beaks  toward  the  anterior  extremity,  elevated,  ventricose,  and 
incurved  :  hinge-line  straight,  making  an  angle  with  the  anterior  margin  of 
about  10U°  ;  posterior  side  extremely  elongated  and  rounded  at  the  extremity  ; 
surface  marked  by  irregular  undulations,  winch  are  nearly  obsolete  on  exfoli- 
ated specimens.  A  small  portion  of  the  external  surface  remaining  near  the 
anterior  extremity,  shows  minute  crowded  concentric  stria?." 

The  depressed,  transversely-ovate  form,  nearly  smooth  surface,  and 
oblique,  prominent,  gibbous  beaks  of  this  species,  will  distinguish  it  from  all 
the  others  resembling  it  in  other  respects,  yet  known  from  the  Cretaceous 
rocks  of  this  region.  It  appears  to  be  a  rather  thin  shell.  The  points  of 
the  beaks  are  generally  elevated  little  above  the  hinge;  though  the  swell  of 
the  umbones  a  little  farther  back  rises  rather  distinctly  above  it  Between 
this  convex  umbonal  region  and  the  hinge,  there  is  usually  a  broad,  rounded 
depression  in  casts.  The  specimens  yet  obtained  are  so  much  mutilated 
that  I  have  preferred  to  give  a  copy  of  the  original  figure.  It  seems  to  be 
a  well-defined  species. 

Localiti/  awl  position. — Great  Bend  of  the  Missouri;  in  lower  part  of 
Port  Pierre  group  of  the  Cretaceous  series;  and  at  Sa_re  ('reek,  in  the  upper 
beds  of  the  same  formation. 

I  ii  o  c  c  r  a  m  u  s    Vaimxcmi/M.  &  H. 

Plate   14,  tigs.  2,  a,  b. 
lnoceramus  Vanuxemi,  Meek  and  Hayden  (May.  1H60),  Proceed.  Acad.  Nat.  Sci.  Philad.,  Ill,  180. 

Shell  large,  subcircular,  much  compressed  ;  anterior  side  broadly-rounded, 

and  shorter  than  the  other;  base  forming  a  nearly  semicircular  curve,  being 
a  little  more  prominent  behind  thaft  in  front  ;  posterior  side  wider  than  the 
other,  broadly  rounded  or  subtruncated  :  Inline  short,  straight,  and  forming  an 
angle  of  about  90°  with  the  vertical  axis  of  the  valves  ;  beaks  very  small, 
compressed,  and  scarcely  rising  above  the  hinge,  not  distinctly  incurved, 
located  a  little  in  advance  of  the  middle  Surface  ornamented  by  regular, 
8   H 
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distinct,  subangular,  but  nut  very  prominent,  concentric  undulations,  which 
are  separated  \>y  rather  wide,  shallow,  rounded  depressions. 

Length  of  the  largest  specimen  hitherto  seen,  10  inches;  height  of  the 
same,  9  inches. 

This  species  may  be  at  once  distinguished  from  I.  ATebra.scensis  of  Owen, 
by  its  much  more  compressed,  and  more  nearly  circular  form,  as  well  as  by 
its  less  prominent  and  more  flattened  beaks ;  which  are  also  not  so  oblique, 
and  located  farther  back.  The  fact  that  the  only  two  specimens  of  it  yet 
seen  are  both  left  valves,  while  those  now  at  hand  for  comparison,  as  well  as 
that  figured  by  Dr.  Owen,  of  /.  Nebrascensis,  are  light  valves,  led  at  first  to 
the  suspicion  that  they  might  be  the  opposite  valves  of  the  same  species.  It 
is  manifest,  however,  that  this  cannot  be  the  case  ;  for,  in  addition  to  the  differ- 
ences already  mentioned,  the  specimens  of  the  species  under  description  are, 
as  above  stated,  distinctly  more  compressed  than  the  right  valve  of  I.  Nebras- 
censis, while  in  this  genus  the  left  valve  is  always  the  more  convex,  where 
there  is  any  perceptible  difference. 

The  specific  name  was  given  in  honor  of  the  lamented  Lardner  Vanuxem, 
geologist  of  the  third  geological  district  of  New  York,  and  the  discoverer  of 
the  Cretaceous  system  in  America. 

Locality  and  position  — Same  as  the  preceding.  Collected  by  Lieut. 
G.  T.  Balch,  to  whom  we  are  indebted  for  the  use  of  the  specimens. 

Inoceramiis   sublsevis,   H.  &  M 

Plate  12,  figs.  1,  a,  b. 
Inoceramua  nublwi'in,  Hall  anil  Meek  (1854),  Mem.  Am.  Acad.  Arts  ami  Sci.,  V  (u.  s.),  386,  pi.  2,  fig.  1. 

Shell  of  medium  size,  oval  in  outline,  moderately  gibbous,  nearly  or  quite 
equivalve,  rather  thin  ;  extremities  rounded,  base  forming  a  broad,  nearly 
semicircular  or  subelliptical  curve  ;  hinge  apparently  long  and  straight ;  beaks 
small,  located  near  the  anterior  side,  not  much  elevated  above  the  hinge,  nor 
very  distinctly  incurved  ;  surface  smooth,  or  only  marked  by  very  obscure, 
concentric  undulations,  and  fine,  regular^equidistant  lines  of  growth. 

Our  larger  specimens  are  too  imperfect  to  give  accurate  measurements, 
but  some  of  them  indicate  a  length  of  about  4.50  inches,  and  a  height  of  3 
inches.  This  species  will  most  generally  be  distinguished  from  the  allied 
forms  in  the  Nebraska  rocks,  by  the  absence  of  distinct  undulations,  though 
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it  .seems  to  have  varied  somewhat  in  this  respect.  It  is  also  usually  less 
gibbous,  has  smaller  beaks,  and  a  more  regular  oval  outline  tlian  most  of  its 
associates.     Our  figure  represents  a  young  shell. 

Locality  and  position. — This  species  is  unknown  to  us  from  any  other 
locality  than  the  Great  Bend  of  the  Missouri,  below  Fort  Pierre;  where  it 
occurs  in  the  base  of  the  Fort  Pierre  group,  or  No.  4  of  the  Cretaceous. 

1 1 1 1 n ■ « ■  r : i  1 1 1 1 1  <■   tenuirostris,  M.  &  H. 

Itioccramim  tenuirostris,  Meek  and  Hayden  (18(a),  Proceed.  Acad.  Nat.  Sci.  Philud.,  XIV,  27. 

Left  valve  very  gibbous,  subquad- 
rate  in  outline ;  anterior  margin  very 
short,  or  vertically  truncated,  with  a 
slightly  convex  outline,  immediately  in 
front  of  the  beak,  and  rounded  into  the 
base  below ;  ventral  margin  nearly  semi- 
elliptical;  posterior  side  rounded,  or  some- 
times subtruncated,  with  a  slightly  convex 
outline  above,  and  a  little  more  prominent 
and  rounding  into  the  base  below ;  hinge 
of  moderate  length,  with  cartilage-furrows  inoceramus  tenuirostris. 

small,  there  being  about  five  of  them  in  side-view  of  a  cast  of  left  valve, 

a  space  of  0.20  inch  ;  beak  very  gibbons,  prominent,  narrowed,  strongly 
incurved,  and  directed  a  little  forward,  its  point  being  immediately  over  the 
anterior  margin.  Surface  of  internal  cast  smooth  over  the  gibbous  umbonal 
region,  but  showing  traces  of  small,  concentric  undulations  below  the  middle. 
(Right  valve  unknown.) 

Length,  2.10  inches;  height  from  base  to  hinge,  1.82  inches;  height  to 
top  of  umbo,  2.13  inches;  convexity  of  left  valve,  0.90  inch. 

This  shell  has  a  more  prominent,  attenuated,  and  strongly-incurved  left 
beak  than  any  other  species  of  the  Catillus  group  with  which  I  am 
acquainted;  being  in  this  respect  more  like  many  species  of  typical  Inoce- 
ramus,  while  its  general  form- places  it  with  the  former  section.  No  speci- 
mens (if  its  right  valve  are  yet  known,  but  it  is  probably  much  less  convex 
than  the  left;  I  know  of  no  other  species  with  which  it  is  liable  to  be  con- 
founded. 

Locality  and  position. — Chippewa  Point,  Montana;   Fort  Benton  group. 
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liion'i'ji  in ii s  uudafoundiis,   M.  &  H. 

Plate  3,  figs.  2,  a,  b. 
Inoceramus  tindabuvdue,  Meek  ami  Hayden  (1S62),  Proceed.  Acad.  Nat.  Sei.  Pbilad.,  XIV,  26. 

Shell  obliquely  rhombic-subovate  or  subquadrate,  gibbous;  anterior 
side  very  short,  and  rounding  obliquely  downward  into  the  base;  posterior 
basal  extremity  prominently  rounded;  posterior  margin  broadly  rounded  or 
subtruncated ;  dorsal  and  anterior  margin  diverging  from  the  beaks  at  an 
angle  of  about  90°  ;  hinge  short ;  beaks  moderately  prominent  and  nearly 
terminal,  that  of  the  left  valve  rather  strongly  incurved  and  directed  obliquely 
forward,  while  in  the  right  it  is  straighter  and  less  elevated ;  umbonal  axis 
ranging  at  an  angle  of  about  70°  to  the  hinge-line.  Surface  of  both  valves 
(in  the  condition  of  casts)  ornamented  by  regular,  strong,  subangular,  con- 
centric undulations,  separated  by  wider,  rounded  depressions. 

Height  from  the  most  prominent  part  of  the  base  to  the  hinge-margin, 
2.90  inches  ;  height  to  top  of  umbo,  3.3(3  inches  ;  convexity  of  left  valve,  1.84 
inches. 

The  strong,  subangular  undulations,  and  gibbous,  obliquely-subrhombic 
outline  of  this  species,  will  readily  distinguish  it  from  all  the  other  known 
forms  of  the  genus  in  our  rocks;  and  I  know  of  no  foreign  species  nearly 
enough  related  to  it  to  render  a  comparison  necessary.  Both  of  its  valves 
are  quite  convex,  but  the  left  one  is  rather  decidedly  more  so  than  the  right. 
It  seems  to  si  and,  as  it  were,  almost  exactly  intermediate  in  its  characters 
between  the  typical  Inoceramus  and  Catillus  groups.  In  order  that  this  may 
be  the  more  clearly  understood,  however,  it  should  be  explained  that  our 
figure  2  a  of  this  species  on  pi.  3,  is  not  arranged  with  the  hinge-line  exactly 
horizontal;  the  dorsal  outline  not  being  parallel  to  the  hinge,  which  ranges 
more  obliquely  forward  and  downward.  If  the  figure  were  turned  so  as  to 
bring  the  beak  farther  upward,  and  the  longer  diameter  of  the  valve  more 
nearly  (hut  not  exactly)  vertical,  the  hinge-line  would  then  be  horizontal. 

One  of  the  specimens  of  the  right  valve  has  its  beak  so  nearly  terminal, 
and  its  anterior  margin  below  it  so  straightened  in  outline,  as  to  present  much 
the  appearance  of  a  typical  Inoceramus ;  but  as  the  others,  as  well  as  the  left 
valve  we  have  figured,  have  the  anterior  margin   more  prominent,  it  is  prob- 
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able  thai  the  straightness  of  the  anterior  outline  in  the  single  specimen  men- 
tioned may  be,  to  some  extent,  due  to  accidental  distortion. 

Localiti/  and  position. — Chippewa  Point  on  the  Missouri,  near  Fort  lien- 
ton  ;  from  the  Fort  Benton  group  of  the  Upper  Missouri  Cretaceous  series 
Collected  by  Lieutenant  Mullen. 

Inoc  <  ■  i-  si  ill  ii  s    i  ii  c  ii  r  v  ii  s ,    M    &  H 

Plate  12,  li^s.  4,  a,  6. 
Inoceramus  i  item-run,  Meek  ami  Haydeu  (Nov.,  1S5G),  Proceed,  Acad.  Nat.  Sci.  Pbilad.,  VIII,  277. 

Shell  subglobose,  oval  or  ovate-cordiform,  very  gibbous,  nearly  or 
quite  equivalve;  beaks  oblique,  small,  placed  a  little  back  of  the  anterior 
side,  strongly  incurved  ;  umbonal  region  of  both  valves  very  ventricose,  and 
considerably  elevated  above  the  hinge  and  points  of  the  beaks.  Surface 
ornamented  by  concentric  undulations,  which  become  sharply  elevated  over 
the  most  prominent  portions  of  the  umbones,  but  are  less  distinct,  or  nearly 
obsolete,  toward  the  base  and  extremities  of  the  shell. 

Judging  from  the  curve  of  the  undulations  near  the  beaks,  young  indi- 
viduals of  this  species  must  have  been  nearly  ovate  in  form  ;  the  posterior  side 
being  broader  than  the  other.  At  this  stage  of  its  growth,  the  shell  seems  to 
have  been  much  less  convex,  and  the  beaks  more  nearly  terminal ;  but  as  it 
advanced  in  age,  it  became  rapidly  more  ventricose,  and  extended  somewhat 
in  front  of  the  beaks.  The  surface  was  probably  marked  by  lines  of  growth, 
but,  owing  to  the  exfoliation  of  the  external  fibrous  layer,  they  are  not  pre- 
served on  our  specimens;  none  of  which  are  in  a  condition  to  give  a  very 
clear  idea  of  its  general  form.  The  peculiar,  and  equally-incurved  character 
of  the  beaks,  together  with  the  ventricose,  elevated  umbonal  region,  and 
sharply-prominent  undulations,  when  taken  together,  well  serve  to  distinguish 
it  from  any  other  species  known  from  these  rocks. 

I  have  placed  this  species  here  at  the  end  of  the  group  Catittus,  merely 
provisionally,  the  specimen  being  too  imperfect  to  show  its  subgeneric 
relations. 

Localiti/  and  position. — Little  Bear's  Village,  between  Fort  Pierre  and 
Fort  Clark;  in  the  Fort  Pierre  group,  or  formation  No.  4  of  the  Upper 
Missouri  Cretaceous. 
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Subgenus  MYTILOIDES,  Brong. 

Inoceramas   problematicns,   Schiot 

Plate  9,  figs.  3,  a,  h. 

Mytilites  problematicns,  Schiot.,  Petrefaot.,  312. 

Inoeeramiis  mytilloides,  Mantell  (1823),  Geol.  Sussex,  '215,  pi.  28,  fig.  2. — Sowerby  (1823),  Min.  Conch.,  V, 

61,  pi.  442.— Gol.lf.  (1836),  Petrefact.  Germ.,  II,  118,  pi.  cxiii,  fig.  4. 
Iiwceramus  prdbUmaHeus,  d'Orbigny  (1843),  Pal.  Franc,  III,  510,  pi.  406. — Meek  aurl  Ilayden  (May,  1857), 

Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  119. 
J  Inoeeramiis  pseudo-mytiloides  Scliiel  (1855),  Pacific  Railroad  Reports,  II,  108,  pi.  3,  fig.  8. 

Shell  obliquely  elongate-oval,  subelliptical  or  ovate,  nearly  or  quite  equi- 
valve,  rather  compressed,  thin  and  fragile ;  anterior  side  forming  a  slightly 
convex  curve  from  the  beaks  obliquely  downward  and  backward  ;  postero- 
basal extremity  rather  narrowly  rounded  ;  postero-dorsal  margin  very  oblique, 
compressed,  nearly  straight,  or  sometimes  a  little  convex  in  outline  below  the 
middle,  and  slightly  concave  above ;  cardinal  border  short,  straight,  com- 
pressed, and  forming  an  angle  of  about  45°  with  the  longest  diameter  of  the 
shell;  beaks  terminal,  rather  small,  nearly  equal,  obtusely-pointed,  rising 
little  above  the  hinge,  and  not  much  incurved.  Surface  ornamented  by  more 
or  less  regular,  concentric  undulations,  and  smaller  marks  of  growth. 

Greatest  length,  4  inches ;  breadth,  at  right  angles  to  the  longest  diam- 
eter, about  2  inches ;  convexity  of  the  two  valves,  about  0.80  inch. 

Some  specimens  of  this  shell  are  proportionally  a  little  wider  than  the 
figures  generally  given  of  I.  problematicns,  while  others  seem  to  lie  almost 
exactly  like  those  published  by  Goldfuss  and  d'Orbigny.  Like  that  species, 
it  also  varied  much  in  form  at  different  ages,  being  proportionally  broader 
and  more  convex  when  young,  than  at  more  advanced  stages  of  its  growth. 

Locality  and  position. — Big  Sioux  River,  six  miles  above  its  mouth  ;  on 
Little  Blue  River  near  Kansas  and  Nebraska  line,  and  at  many  other  locali- 
ties in  that  region  ;  also  at  Coalville,  Utah,  Fort  Harker,  Montana,  as  well  as 
in  Wyoming,  Colorado,  Arkansas,  and  southward  into  Texas  ;  and  at  numerous 
foreign  localities.  Occurs  in  lower  part  of  Niobrara  group,  or  formation  No.  3, 
of  the  Upper  Missouri  Cretaceous  series,  and  ranges  down  into  No.  2,  or  the 
Fort  Benton  group  of  the  same. 
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Inoceramus   problematicns,   var.    avicnloides,   M.  &  H. 

Plato  0.  fiR.4. 
Inoceranms  avicnloides,  Meek  and  Hayden  (May.  1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  181. 

Shell  obliquely  subovate,  compressed,  very  thin,  siibequi  valve,  very 
inequilateral;  anterior  border  sloping  from  the  beaks  obliquely  backward 
and  downward,  with  a  more  or  less  convex  outline  ;  posterior  basal  margin 
regularly  rounded  ;  posterior  dorsal  slope  usually  convex  in  outline  below,  and 
concave  above,  forming  an  angle  of  about  45°  with  longest  diameter  of  the 
shell,  compressed  and  generally  somewhat  alate  posteriorly ;  beaks  oblique, 
rather  small,  nearly  terminal.  Surface  ornamented  with  small,  more  or  less 
regular,  concentric  undulations,  and  finer  strise  of  growth.  Right  valve  com- 
pressed;  beak  scarcely  projecting  above  the  hinge-margin.  Left  valve  a 
little  more  convex ;  beak  convex,  rather  pointed,  incurved,  and  slightly  more 
prominent  than  that  of  the  other  valve. 

Length,  measuring  from  the  beak  of  the  right  valve  obliquely  back  to 
the  postero-basal  extremity,  about  3  inches  ;  breadth  across,  at  right  angles 
to  the  length,  1.70  inches  ;  convexity,  about  0.88  inch. 

The  right  valve,  figured  on  our  plate,  under  the  above  name,  is  the  form 
for  which  we  at  one  time  proposed  the  name  I.  avicnloides.  Later  compari- 
sons have  led  to  the  conclusion  that  it  should  probably  be  included  as  a 
variety  of  /.  problematicus,  Schlotheim.  I  should  remark,  however,  that  the 
left  valve  is  proportionally  more  convex,  and  its  beak  more  prominent  than  is 
usual  in  Schlotheim's  species ;  while,  as  may  be  seen  by  our  figure,  its 
hinge  is  proportionally  longer,  and  its  posterior  dorsal  region  more  alate. 
There  are  among  the  specimens,  however,  so  many  gradations  between  this 
form  and  the  typical  I.  problematicus,  such  as  those  represented  by  our  figs.  3, 
a,  b,  of  the  same  plate,  that  it  seems  hardly  possible  to  separate  them  specifi- 
cally. 

Locality  arid,  position. — The  specimen  figured  on  pi.  9  was  obtained  on 
Little  Blue  River,  near  the  Kansas  and  Nebraska  line,  where  it  was  found 
associated  with  the  typical  I.  problematicus.  Both  also  occur  near  Big  Blue 
River,  in  Nebraska:  on  Republican  River,  Kansas,  and  other  localities  in  that 
region.     So  far  as  yet  determined,  they   are   both  only  found    in  the  light- 
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(•(/lured  limestone  layers,  near  the  lower  part  of  tlie  Niobrara  group,  and 
occasionally  in  the  upper  part  of  the  Fort  Benton  group,  of  the  Upper  Mis- 
souri Cretaceous  series.     I  have  never  seen  either  from  any  localities  east  of 

the  Mississippi. 

Genus  GERVILLIA,  Defrance. 

Synon.—Oervillia,  Defrance  (1820),  Diet.  Sci.  Nat.,  XVIII,  51)2—  Deslongehamps  (1824),  Mem.  Soc.  Linn. 
tin  Calvados,  I,  120.— Blaiuv  (1825),  Malac,  530.— J.  Sowerby  ( 1826),  Min.  Couch., 
VI,  16.— Desbayes  (1830),  Encyc.  Mali..  Ill,  Kifi.— G.  B.  Sowerby,  jr.  (1842),  Man. 
Conch.  (2d  ed.),  153.— Morris  (1842),  Brit.  Foss.,  108— d'Orbgny  (1843),  Palieont.  Fr., 
III,  480.— Geinitz  (1846),  Grnnd.  d.  Verst.,  459  (not  1866,  Carb.  und  Dyas  in  Nebraska). 

Gervillea,  Fleming  (1828),  Brit.  An.,  381,  and  390. 

Qervilleia,  Roniinger  (1846),  Leoub.  et  Bronn's  Jahrb.,  296. 

Etijm, — Dedicated  to  the  French  naturalist  Gerville. 
Type. — Gervillia  solenoidcs,  Defr. 

Shell  obliquely-elongated,  ensiform  or  subtrigonal,  very  inequilateral ; 
beaks  oblique  and  placed  near  or  at  the  anterior  extremity  ;  left  valve  more 
convex  than  the  other;  anterior  margins  a  little  gaping,  but  without  a  byssal 
emargination  in  either  valve  :  cardinal  margin  straight,  more  or  less  extended, 
and  somewhat  alate  posteriorly,  and  less  so  in  front,  provided  with  a  flat, 
diverging,  or  gaping  area,  or  hinge-plate,  crossed  in  each  valve  by  from  three 
to  about  six  distinct  pits  for  the  reception  of  the  cartilage,  which  was  exposed 
externally ;  hinge  generally  with  a  more  or  less  numerous  series  of  irregular 
fold-like  teeth  under  the  area,  ranging  obliquely  forward  and  upward;  mus- 
cular and  pallial  impressions  as  in  Avicula. 

The  genus  Gervillia  is  closely  related  to  Bakevellia,  with  which  some 
confound  it.  It  differs,  however,  in  generally  having  a  larger,  more  elongated 
shell,  with  usually  a  greater  number  of  cartilage-pits,  and  more  particularly 
in  having  its  hinge-teeth  all  ranging  obliquely  forward  and  upward,  instead 
of  having  those  on  the  anterior  and  posterior  sides  elongated  parallel  to  the 
hinge-margin.  Bakevellia,  also,  often  has  a  larger  anterior  muscular  scar. 
From  Melina,  Retzius  (=  Perna,  Bruguiere),  the  Gervillias  differ  in  the 
general  possession  of  hinge-teeth,  in  being  much  more  oblique,  narrower,  and 
usually  more  elongated  shells. 

As  closely  allied,  however,  as  this  genus  is  to  Bakevellia,  Dr.  Stoliczka 
refers  that  genus  doubtfully  to  the  Arcidce,  while  he  places  Gervillia  correctly 
in  the  ArkuUda-.*  It  seems  to  me,  however,  that  they  should  go  together, 
wherever  they  are  placed,  and  that  Gervillia  clearly  belongs  to  the  Avkulidce. 

*  Pakcont.  Iudieu,  III,  335  and  392. 
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A  few  species  present iiiy  more  or  less  the  external  appearance  of  this 
genus  have  been  described  under  its  name  from  the  Carboniferous  rocks ; 
but  their  hinges  and  interior  are  not  well  known  in  some  cases,  while  in 
others  they  have  been  found  to  belong  to  Avicula,  Monopteria,  and  other 
groups.  The  Permian  species  referred  to  it  probably  all  belong  to  Bakevellia 
and  Avicula.  Some  of  the  Upper  Triassic  species  seem  to  belong  to  this 
genus,  and  it  is  known  to  be  well  represented  in  the  Jurassic  rocks,  during 
the  formation  of  which  it  probably  attained  its  greatest  development.  It 
continued  also  to  be  represented  until  about  the  close  of  the  Cretaceous 
period,  after  which  we  find  no  traces  of  its  existence. 

Ocrvillia    sutttortuosa,    M    &  H 

Plate  16,  tigs.  7,  (i,  b,  c. 
Gertnllia  siMortiiosa,  Meek  ami  Hayden  (Nov.,  1856),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  VIII,  276. 

Shell  thick,  obliquely  sublanceolate,  tortuous,  and  laterally  curved  ;  right 
valve  distinctly  convex,  left  nearly  flat;  posterior  side  elongate,  narrow,  widest 
at  its  junction  with  the  posterior  extremity  of  the  hinge;  cardinal  border 
straight,  rather  long,  and  forming  an  angle  of  about  20°  witli  the  longitudinal 
axis  of  the  shell;  cardinal  area  rather  broad;  cartilage-pits  about  six,  nearly 
as  wide  as  the  intervals  between;  hinge-teeth  nearly  obsolete;  scar  of  the 
adductor  and  posterior  pedal  muscles  large,  obliquely  elongate,  and  placed 
nearly  centrally  above  the  middle  of  each  valve;  anterior  scar  small,  very- 
deep,  and  located  close  under  the  anterior  extremity  of  the  hinge.  Surface 
unknown. 

Our  specimens  of  this  species  an1  imperfect  at  both  extremities,  and  the 
external  subcorneous  layer  of  the  shell  is  exfoliated;  consequently  they  do  not 
afford  the  means  tor  making  out  a  very  complete  diagnosis.  It  is  evidently 
quite  a  thick  shell ;  the  remaining  portion  after  the  exfoliation  of  the  outer 
layer  and  some  of  the  nacreous  lamina?,  measuring  in  places  as  much  as  0.34 
inch  in  thickness  On  the  left,  or  more  convex,  valve,  we  observe  an  unde- 
fined suclus  passing  obliquely  from  the  anterior  side  of  the  beak  backward 
and  downward  to  the  lower  margin,  which  it  intersects  nearly  under  the 
middle  of  the  hinge.  At  this  point,  the  lower  edges  of  both  valves  are  a 
little  contracted,  and,  just  in  advance  of  it,  they  are  slightly  gaping  for  the 
passage  of  the  byssus. 
9  ii 


66     UNITED  STATES  GEOLOGICAL  SURVEY  OE  THE  TERRITORIES. 

A  side-view  of  this  species  is  much  like  G.  aviculoides  of  Sovverby 
(Min.  Conch.,  vol.  6,  pi.  511),  but  it  is  a  more  arcuate  and  twisted  shell, 
though  not  so  much  so,  nor  apparently  so  obtuse  at  the  anterior  extremity, 
as  G.  tortuosa  of  the  same  author.  So  far  as  is  known,  this  and  our 
G.  recta,  and  G.  ensiformis  of  Conrad,  from  the  Cretaceous  of  Alabama,  are 
the  only  species  of  this  genus  hitherto  described  from  the  rocks  of  this 
country;  the  few  species  reported  from  Carboniferous  rocks  in  the  West  by 
Professor  Cleinitz  belonging,  as  already  intimated,  to  Avicula,  and  possibly  in 
part  to  Bakevellia. 

Locality  and  position. — Three  hundred  miles  above  Fort  Union,  on  the 
Missouri  River;  in  the  Fort  Pierre  group,  or  No.  4  of  the  Cretaceous  series 
of  that  region. 

(i  v  r  v  ■  1 1  i  a    recta,    M    &  H. 

Plate  29,  figs.  1,  a,  6. 
Gervillia  recta,  Meek  and  Haydeu  (18fil),  Proceed.  Aead.  Nat.  Sci.  Philad.,  XIII,  441. 

Shell  small,  rather  thin,  obliquely  elongate-oblong,  more  or  less  arcuate 
and  nearly  parallel  on  the  lower  and  posterior  dorsal  margins,  but  not  bent 
laterally  or  twisted;  anterior  basal  margin  oblique,  nearly  straight,  or  form- 
ing a  long,  slightly  convex  curve;  posterior  dorsal  margin  slightly  concave  in 
outline;  posterior  extremity  generally  truncated  and  cuneate  ;  anterior  extrem- 
ity acutely  angular  ;  hinge  short,  and  ranging  at  an  angle  of  30°  to  35°  above 
the  oblique  longitudinal  axis  of  the  shell;  cardinal  area  a  little  gaping,  pro- 
vided with  about  three  or  tour  small  cartilage-pits;  beaks  small,  very  oblique, 
placed  near  the  anterior  extremity  of  the  hinge,  but  not  terminal;  surface 
nearly  smooth,  or  only  marked  with  obscure  striae  of  growth  ;  posterior  alation 
short  and  compressed  ;  anterior  small.  Left  valve  convex,  but  flattened 
along  the  middle  and  behind,  so  as  to  impart  a  distinctly  cuneate  appearance 
to  the  posterior  end,  and  form  an  obscure,  undefined  ridge  along  near  the 
upper  and  lower  magins  of  the  flattened  part.     Right  valve  flat  throughout. 

Length  of  a  mature  specimen,  2.10  inches;  breadth  at  posterior  end  of 
hinge,  about  0.66  inch  ;  convexity,  0.30  inch  ;   length  of  hinge,  0.80  inch. 

This  little  Gervillia  is  so  closely  allied  to  a  Lower  Greensand  species, 
described  by  Professor  Forbes  under  the  name  G.  linguloides  (Qr.  Jour.  Geol. 
Soc.  Loud.,  I,  pi.  .'!,  tig.  9),  that  T  have  sometimes  had  doubts  whether  it  is 
really  distinct.     Still,  a  critical  comparison  shows  that  it  differs  in  having  its 
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beaks  not  terminal.  Again,  d'Orbigny's  figures  of  G.  linguloides  represent 
il  as  being  laterally  curved  and  having  both  valves  convex,  the  right  one  even 
more  so  than  the  left;  while  our  shell  is  never  laterally  arcuate,  and  always 
has  the  right  valve  flat  and  the  left  decidedly  convex.  His  figures  also,  show, 
as  do  those  of  Professor  Forbes,  that  the  G.  linguloides  has  the  posterior 
basal  extremity  more  narrowly  rounded  than  any  of  the  specimens  of  our 
shell.  These  differences,  which  are  constant  in  a  large  series  of  specimens 
of  the  shell  under  consideration,  when  taken  in  connection  with  different  hor- 
izons at  which  they  occur,  renders  it  improbable  that  the  species  is  the  same 
as  that  described  by  Professor  Forbes. 

Locality  and  position. — Deer  Creek,  near  North  Platte;  in  the  lower 
part  of  the  Fox  Hills  beds  of  the  Upper  Missouri  Cretaceous. 

MYTILIDyE. 

Genus  MYTILUS,  Linnaeus. 

Syiion  —  "Perna  (sp.),  Adanson  (1757),  Senegal,  217;  Retzius  (1788),  Diss.,  20.— Schum.  (1817),  Ess.,  120 

(not  Brug.  and  others). 
lli/Hlus  (sp.),  Liun.  (1758),  Syst.  Nat,  ed.  X,  704;  and  (1767),  ib.,  ed.  XII,  1155.— Miiller  (1776), 

Zool.  Dan.  Prodr.,  199.— Da  Costa  (1778),  Brit,  Conch.,  214.— Brug.  (1792),  Eucyc. 

Me'tb.,  I,   xiii.— Lamarck  (1799),  Prodr.  88   (as  now  restricted).— Gray  (1847),  Zool. 

Proceed.,  198.— H.  and  A.  Adams  (1857),  Genera  Recent  Moll.,  11,512. 
Mytulus  (sp.),  Retz.  (1788),  Dissert. 

Callitriche  and  Callitrichoderma  (sp.),  Poli  (1791),  Test.  Utr.,  I,  194;  and  (1795),  ib.,  II,  254. 
Aulacomya,  Morch  (1853),  Cat.  Couch.  Yoldi,  53. — H.  and  A.  Adams  (1857),  Goner.  Recent  Moll., 

II,  513  (subgen.  Mylilus). 
Hormomya,  Morch  (1853),  Cat.  Conch.  Yoldi,  53. 
Stavelia,  Gray  ( 1858),  Proceed.  Zool.  Soc.  Loud.,  90 ;  and  Annals  &  Hag.  N.  IL,  3d  ser.,  II,  62.— 

II.  and  A.  Adams  (1858),  Gen.  Recent  Moll.,  11,651  (subgen.  Mytttua). 

Etym. — /ivti'ao;,  a  muscle. 
Type. — Alytilus  edulia,  Linn. 

Shell  equivalve,or  very  rarely  inequivalve,  extremely  inequilateral,  oblique- 
ly subovate,  taperingto  the  beaks,  moreor  less  convex;  posterior  side  compressed 
and  rounded;  beaks  terminal,  pointed,  and  straight,  or  a  little  arched;  sur- 
face covered  with  an  epidermis;  hinge  edentulous;  ligament  linear,  marginal 
or  subinternal;  muscular  impressions  unequal,  the  anterior  being  small  and 
placed  near  the  beaks;  pallial  line  obscurely  marked. 

H.  and  A.  Adams  admit  three  subgeneric  groups  under  this  genus,  dis- 
tin°"uished  by  the  following  not  very  important  differences: 

*Adanson's  names  being  pre-Linnaean,  and  not  binomial,  cannot  be  properly  retained. 
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1.  mytilus,  Linn,  (typical). 

Shell  equivalve,  with  surface  merely  marked  with  concentric 
striae. — (Type  as  already  stated.) 

2.  aulacomya,  Morch  (r=  Hormomya,  Morch). 

Shell  equivalve,  with  surface  radiately  CQstate  or  striate. — M.  ma- 
gellanicus,  Chem. 

3.  STAVELIA,  Gray. 

Shell  slightly  inequivalve,  with  ventral  edge  sinuous. — M.  tortus, 
Dunker. 

The  genus  Mytilus  has  been  supposed  to  date  back  to  palaeozoic  times,  but 
it  is  doubtful  whether  it  really  existed  before  the  Triassic  period.  Certainly 
the  so-called  Carboniferous  and  Permian  Mytili  seem  all  to  belong  to  the 
genus  Myalina,  or  possibly,  in  some  instances,  to  other  genera.  Some  species 
of  Myalina  nearly  simulate  Volsella  (—  Modiola)  and  Mytilus,  but  they  can 
be  readily  distinguished  from  these  genera  by  having  a  l>road,  flat,  longi- 
tudinally-furrowed cartilage-area,  and  a  distinctly  fibrous  outer  layer  like  that 
of  Inoceramus.  They  are  also  nearly  always  inequivalve,  and  sometimes  very 
decidedly  so. 

Species  of  Mytilus  are  found  in  all  formations  from  the  Trias  upward, 
and  are  rather  numerous  in  our  existing  seas,  where  the  genus  probably 
attains  its  greatest  development.  The  existing  representatives  of  this  genus 
have  a  world-wide  distribution,  being  found  from  Cape  Horn  to  Behrinir's 
Straits,  in  the  Black  Sea,  on  the  eastern  coast  of  North  America,  the  Cape  of 
Good  Hope,  New  Zealand,  &c. 

This  genus  presents  one  of  the  numerous  instances  of  the  great  difficul- 
ties that  would  be  met  with  in  applying,  in  Conchology,  the  rule  followed  by 
some  in  other  departments  of  natural  history,  of  always  taking  the  first  species 
ranged  under  a  genus  by  its  author  as  the  type  of  the  same;  Linnaeus's  first 
species  of  Mytilus  being  an  oyster,  while  his  first  species  under  Ostrea  is 
Pecten  maximus!  Under  Mytilus,  he  included,  along  with  species  belonging 
to  the  genus  as  now  restricted,  others  belonging  to  Meleagrina,  Lithodomus, 
Sazicava,  Modiola,  Avicula,  &c.;  and  none  of  those  who  followed  him  restricted 
it  to  the  limits  now  assigned  it,  until  we  come  down  to  Lamarck  (1799),  and 
he  cites  under  it  but  a  single  example,  Mytilus  edulis,  Linn.,  which  therefore, 
according  to  the  rule  most  generally  followed  in  such  cases,  becomes  the  type 

nt    tile  melius. 
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Bf  y t i  1  n s   subarcnatus,    M.  &  H. 

Plate  38,  figs.  2,  a,  b. 
Mytxlui  iubarcuatus,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  276. 

Shell  narrow  subovate, oblique,  somewhat  arcuate,  moderately  convex;  car- 
dinal and  ventral  margins  converging  at  an  angle  of  about  40°  toward  the  beaks, 
which  are  pointed  and  nearly  straight;  posterior  extremity  wider,  compressed, 
and  rather  narrowly  rounded  below;  hinge  about  half  the  length  of  the  shell, 
a  Utile  arched,  and  passing  gradually  into  the  carinate  postero-dorsal  margin, 
which  descends,  with  a  regular  convex  curve,  to  the  lower  part  of  the  posterior 
extremity;  antero-ventral  margin  very  slightly  concave  in  outline.  Surface 
unknown. 

Length,  1.03  inches;  height,  measuring  at  right  angles  to  the  longer  axis, 
0.36  inch;  convexity,  about  0.28  inch. 

This  species  resembles  M.  lanceolatus  of  Sowerby  (Min.  Con.,  pi.  439, 
fig.  2),  but  is  proportionally  wider  behind,  and  not  cpiite  so  pointed  at  the 
beaks  It  seems  to  be  about  intermediate  in  form  between  that  species  and 
M.  edentulus  of  the  same  author.  The  only  specimen  we  have  seen  is  a  cast, 
showing  none,  of  the  surface-characters,  nor  the  muscular  impressions. 

Locality  and  position. — Dog  River,  near  the  mouth  of  Judith  River; 

where  it  was  found  in  a  Cretaceous  sandstone  belonging  to  the  latest  beds  of 

the  Fox  Hills  group. 

Genus  VOLSELLA,  Scopoli. 

Synon. — Perna*  (sp.),  Adanson  (1757),  Senegal,  207. — H.aud  A.  Adams (1857),  Genera  ReceutMoli.,  II,  515. — 
Courad  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  579;  and  (18C5),  Am.  J.  Conch., 

I,  10  (not  Perna,  Retzius,  Brug.,  and  others). 

rohella,  Scopoli  (1777),  Intr.  Hist.  Nat.,  397 ..-Modeer  (1793),  K.  Vet.  Ac.  Haudl.,  392.— Gray  (1847), 

Proceed.  Zool.  Soc,  197. — Meek  and  Hayden  (1864),  Palseont.  Upper  Mo.,  85. 
Tumarindiformis  (part),  Mensch  (1787),  Mas.  Gevers,  412. 

Callitriche  and  Gallitrichoderma  (sp.),  Poli  (1791),  Utr.  Sic,  I,  194;  and  (1795),  iB.,  II,  254. 
Modiolus,  Lam.  (1799),  Prodr.,  87.— Cnvier  (180(1),  Auat,  Comp.,  x;  and  (1817),  Regne  An.,  II,  471 ; 

also,  ib.  (1830),  III,  136— Link  (1807),  Rost.  Summl.,  14C— Goldf.  (1820),  Zool.,  611.— 

Forbes  (1838),  Mai.  Mini,  43. 
Modiola, Lata.,  (1801),  Syst.  An..  113;  and (1805),  Ann.  duMus., VI,  119;  and  (1819),  Hist.,  VI.  109.— 

Fernss.  (1821),  Tab.  Syst.,  xlii. — Bronn  (1837),  Leth.,  355 ;  and  of  numerous  other  later 

authors. 
Amygdalum,  Miihlf.  (1811),  Entw.,  G9. 
P>rachydontes,  Swainsou  (1840),  Malac,  384  (subgenus).— H.  &.  A.  Ad.  (1857),  Gen.  Recent  Moll., 

II,  517. 

Etym. —  VoUella,  forceps  or  tweezers. 
Type. — Mytilus  modiolus,  Linn. 

Shell  transversely  suboval  or  oblong,  very  inequilateral ;  surface  smooth, 
concentrically  striated,  or  with  radiating  or  divaricating  striae  or  costa1,  and 

"  Aute-Liuuaean. 
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covered  by  an  epidermis  often  bearing/filaments;  beaks  depressed  and  placed 
near  the  anterior  extremity,  but  not  properly  terminal;  ligament  linear,  occu- 
pying a  marginal  groove;  hinge  generally  edentulous,  sometimes  with  a  few 
nearly  obsolete  teeth,  or  with  obscure  crenulations  in  front;  muscular  and 
pallial  impressions  faintly  marked,  the  scar  of  the  anterior  muscle  being 
much  smaller  than  that  of  the  posterior. 

In  this  genus  there  are  two  more  or  less  strongly-marked  subgenera, 
that  may  be  defined  as  follows: 

1.  volsella,   Scopoli  (typical). 

Shell  smooth  or  concentrically  striated ;  hinge  edentulous,  or 
with  only  obscure  teeth. — (Type  as  already  stated.) 

2.  BRACHYDONTES,    SwahlSOn. 

Shell  with  surface  radiately  or  divaricately  costate  or  striate; 
hinge-margin  more  or  less  angulated,  with  the  anterior  slope  crenu- 
lated. — Mytilus  sulcatus,  Lam. 

H.  and  A.  Adams  propose  another  subgenus,  Adula,  characterized  by 
nearly  cylindrical  shell,  with  subcentral  beaks,  the  type  being  M.  soleniformis, 
d'Orbigny;  but  it  is  probable  that  this  can  better  be  eliminated  as  a  distinct 
genus. 

The  genus  Volsella,  or  Modiolus,  differs  from  Mytilus,  Linn.,  in  having 
the  beaks  placed  more  or  less  back  from  the  anterior  end  and  obtuse,  instead 
of  being  pointed  and  quite  terminal.  The  anterior  basal  margin  of  these 
shells  is  also  always  more  prominent  than  in  Mytilus ;  while  Volsella  is  further 
distinguished  by  its  habit  of  forming  a  kind  of  woven  nest,  or  burrow,  com- 
posed of  small  fragments  of  stones  and  shells. 

Species  having  the  external  appearance  of  this  genus  occur  in  the 
Paheozoic  rocks,  though  little  is  known  in  regard  to  their  hinge  and  interior. 
Some  of  those  from  the  Devonian,  and  more  especially  those  from  the  Carbo- 
niferous, so  closely  resemble  typical  species  of  the  genus  as  to  leave  little  room 
for  doubts  in  regard  to  the  propriety  of  placing  them  in  it.  It  also  occurs  in 
the  Triassic  rocks,  ranges  through  all  of  the  later  formations,  and  is  abun- 
dantly represented  in  the  existing  seas,  where  it  probably  attains  its  greatest 
development.  The  recent  species  are  chiefly  found  in  southern  latitudes, 
though  a  few  occur  on  the  coast  of  Great  Britain  and  in  the  Arctic  seas;  also 
on  the  coast  of  the  United  Slates,  &c. 
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In  regard  to  the  particular  name  that  should  be  retained  for  this  genus, 
different  opinions  are  entertained  among  conchologists,  as  well  as  palaeontol- 
ogists. As  undesirable  as  it  certainly  is,  however,  to  replace  Lamarck's  name 
Modiolus,  or  Modiola,  by  another,  a  strictly  consistent  observance  of  the  estab- 
lished rules  of  nomenclature  seems  to  require  that  it  should  be  done.  H.  and  A. 
Adams  have  proposed  to  restore  for  it  Adanson's  name  Pen/a  ;  but  as  Adanson 
dates  before  the  Linnrean  nomenclature  was  introduced,  and  of  course  did  not 
conform  to  the  binomial  system,  the  rule  most  generally  adopted  would  exclude 
his  name:  which  is  also  objectionable  on  account  of  being  in  common  use  by 
many  for  another  genus.  For  these  reasons  I  have  here,  and  in  a  former  pub- 
lication, preferred  to  follow  Dr.  Gray  in  the  use  of  Scopoli's  name  Vosella  for 
this  group.  Objections  have  been  raised  to  this,  because  Scopoli  included 
both  Modiola,  Lam.,  and  Mytilus,  Linn  ,  and  his  name  had  not  been  used  in 
a  more  restricted  sense  previous  to  Lamarck's  publication  of  the  names 
Modiolus  and  Modiola.  The  fact,  however,  that  Scopoli  also  included  species 
of  the  older  genus  Mytilus  does  not,  I  should  think,  invalidate  his  name. 
Mytilus  would,  of  course,  retain  the  species  of  that  genus  included  by  Scopoli; 
and  this  would  leave  the  name  Volsetta  to  adhere  to  his  other  and  first  species, 
^]fytilus  modiolus.  Consecpiently,  Lamarck  had  no  right  to  propose  to  found 
a  genus  on  that,  or  any  congeneric  form,  at  a  later  date.  If  Scopoli  had  in- 
cluded other  types  belonging  to  other  'previously-unnamed  genera,  then  La- 
marck, in  restricting  the  genus,  might  have  taken  Mytilus  modiolus  as  the 
type. of  a  new  genus,  and  retained  Volsella  for  one  of  the  other  types;  but  as 
that  species  is  alone  left  to  represent  the  genus,  after  the  elimination  of  the 
species  of  the  older  genus  Mytilus,  it,  of  course,  becomes  the  type  of  Volsella. 

The  following  rules  laid  down  by  the  British  and  American  Associations, 
and  very  generally  adopted  by  naturalists,  seem  to  apply  to  this  case:  "  1. — 
The  name  originally  given  by  the  founder  of  a  group,  or  the  describe!'  of  a 
species,  should  be  permanently  retained,  to  the  exclusion  of  all  subsequent 
synonyms."  "3. — A  generic  name,  when  once  established,  should  never  be 
canceled  in  any  subsequent  subdivision  of  the  group,  but  retained  in  a  re- 
stricted sense  for  one  of  the  constituent  portions." 
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Vol  sell  si    M  «•  f  k  i  i,   E.  &  S.  (sp.). 

Plate  15,  figs.  3,  a,  h,  c. 

Mytilus  Meehii,  Evans  and  Shumard  (1857),  Trans.  St.  Louis  Acad.  So.,  I,  40. 
Modiola  Micl.ii,  Meek  and  llaydeu  (I860),  Proceed.  Acad.  N.  S.  Philad.,  XII,  427. 

Shell  thin,  very  narrow  or  depressed-subovate,  with  length  about  half 
the  height,  moderately  convex  in  the  central  region,  and  cuneate  behind  ; 
cardinal  margin  more  or  less  arcuate,  and  rounding  down  regularly  into  the 
posterior  margin,  which  is  rather  narrowly  rounded  below;  beaks  very  oblique, 
and  convex,  or  rather  compressed,  and  placed  over  the  anterior  extremity  of 
the  valves;  anterior  margin  very  short,  compressed,  and  abruptly  rounded; 
ventral  margin  nearly  straight,  or  slightly  sinuous  along  the  middle;  surface 
with  fine  concentric  .striae ;  anterior  muscular  impression  distinct,  small,  and 
quite  near  the  anterior  basal  margin  ;  posterior  very  faint,  or  obsolete. 

Length,  1.39  inches:  height,  0.60  inch;  convexity,  0.47  inch. 

Young  specimens  of  this  species,  half  an  inch  and  less  in  length,  are 
narrow-ovate  in  outline,  but,  as  it  advanced  in  age,  it  became  proportionally 
longer,  so  as  to  assume  a  narrow  oblong-oval,  or  very  narrow  subelliptic  form. 
The  beaks  are  placed  nearly  over  the  anterior  border,  which  is  very  narrowly 
rounded,  and  extends  slightly  beyond  them.  The  hinge-line  is  a  little  arcuate, 
and  between  one-half  and  one-third  the  entire  length  of  the  shell.  It  ranges 
at  an  angle  of  about  30°  to  the  axis  of  the  umbones,  and  passes  very  gradually 
behind  into  the  postero-dorsal  margin,  which  is  a  little  prominent  and  more  or 
less  carinate.  The  base,  although  generally  nearly  straight,  is  sometimes  very 
slightly  arcuate  in  large  specimens.  The  muscular  and  pallial  impressions 
must  be  very  faintly  marked,  as  scarcely  any  traces  of  them  can  be  seen  on 
smooth,  well-preserved  internal  casts. 

Locality  and  position. — The  specimens  first  described  by  Drs.  Evans  and 
Shumard  were  obtained  on  Mpreau  River,  probably  from  the  Fox  Hills  group, 
or  formation  No.  5.  Ours  are  all  from  a  locality  on  the  Yellowstone,  from 
beds  containing  a  blending  of  the  fossils  of  both  the  Fox  Hills  and  the  Fort 
Pierre  groups  (formations  Nos.  4  and  5).  It  is  probably  confined  to  No.  5, 
where  these  formations  are  both  distinctly  represented. 
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Volsella    Galpiniana,  E.  &  s.  (sp.). 

Plate  2H,  figs.  7,  «,  b. 

Mytilua  Galplnianus,  Evans  ami  Shuuiard  ( 1834  i.  Proceed.  Acad.  N.  s.  Philad.,  VII,  104. — Meek  and  Hay- 
den  (1860),  ib.,  xii,  427. 

Shell  transversely  arcuate-subovate,  gibbous  along  the  umbonal  slopes, 
and  cuneate  posteriorly;  surface  marked  only  with  fine  concentric  stria1; 
anterior  end  very  short ;  beaks  very  oblique,  placed  over  the  anterior  margin, 
and  somewhat  compressed;  hinge-margin  a  little  straightened  for  near 
half  the  length  of  the  valves,  and  rounding  off  imperceptibly  into  the  poste- 
rior margin,  which  curves  obliquely  to  the  narrowly-rounded  posterior  basal 
extremity;  basal  margin  strongly  arcuate  along  the  middle,  near  which  the 
Hanks  arc  compressed  and  contracted  below  the  umbonal  ridge;  anterior 
muscular  impression  distinct. 

Length,  1.45  inches;   height,  0.71  inch;  convexity,  0.46  inch. 

The  cardinal  border  of  this  species  is  somewhat  arched,  and  less  than 
half  the  length  of  the  shell.  It  forms  an  angle  of  about  40°  with  the  um- 
bonal axis,  and  at  its  posterior  extremity  passes  imperceptibly  into  the  posterior- 
dorsal  edge,  which  is  carinate,  and  descends  with  a  graceful  curve  to  the 
narrowly-rounded  lower  part  of  the  anal  extremity.  The  anterior  side  of  the 
shell  is  narrower  than  the  other,  and  its  border  below  the  beaks  projects  but 
slightly  beyond  them.  The  most  convex  portion  of  the  valves  forms  a  kind 
of  obscure  ridge  or  prominence,  extending  with  a  slight  curve  from  the  beaks 
obliquely  backward  toward  the  lower  part  of  the  posterior  border,  while  in 
front  of,  and  below,  this  ridge,  the  valves  are  more  compressed.  Our  speci- 
mens are  all  internal  casts,  showing  the  very  narrow-oval  anterior  muscular 
impression,  and  pallial  line,  quite  distinctly,  but  preserving  only  obscure  traces 
of  the  larger  posterior  muscular  scar,  from  which  it  may  be  inferred  that  the 
latter  was  generally  very  faintly  marked. 

This  species  will  be  easily  distinguished  from  the  preceding  by  its  more 
arcuate  form,  broader  posterior  extremity,  and  more  compressed  beaks.  It 
resembles  more  nearly  several  other  described  forms  in  rocks  of  various  ages, 
among  which  may  be  mentioned  the  Oolitic  species  M.  Leckenbii  of  Morris  and 
Lycett;  from  which,  however,  it  differs  in  being  less  strongly  arcuate,  and  not 
near  so  distinctly  angular  along  the  middle  of  the  valves. 

Locality  and  position. — Long  Lake,  Fox  Hills,  and  on  Moreau  River;  in 
the  Fox  Hills  group,  or  formation  No.  5  of  the  Upper  Missouri  Cretaceous 
series. 

10    H 
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V o D  s c  1 1  a    attenuata,    M   &  H. 

Plate  28,  figs.  B,  a,  b. 

Mytilus  attenuates,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  VIII,  86. 
Modtola  attenuata,  Meek  and  Haydeu  (1660),  ib.,  xii,  127. 

Shell  narrow,  transversely  elongate,  nearly  straight  or  but  very  slightly 
arcuate,  rather  compressed  ;  anterior  end  narrow  and  compressed  ;  posterior 
end  wider,  but  rather  narrowly  rounded;  hinge-line  long  and  nearly  parallel 
to  the  longer  axis  of  the  shell;  pallial  border  slightly  concave;  beaks  nearly 
terminal,  small,  compressed,  and  very  oblique;  surface  unknown,  but  probably 
smooth  or  only  marked  by  lines  of  growth. 

Length,  1.90  inches;  height  at  broadest  part  behind  the  middle,  0.58 
inch ;  convexity,  about  0.40  inch. 

This  species  is  more  nearly  like  M.  Meekii  than  any  other  known  form 
in  the  Nebraska  rocks;  but  its  much  narrower  and  more  elongated  outline 
smaller  and  much  more  compressed  beaks,  as  well  as  its  longer  and  less  ob- 
lique hinge,  will  prevent  it  from  being  confounded  with  that  shell. 

It  seems  to  be  quite  nearly  allied  to  M.  Hi/lanoides,  d'Orbigny,  as  figured 
by  Chapuis  and  Dewalque,  in  Mem.  Acad.  Royal  of  Belgium,  xxv,  pi.  25, 
fig.  6,  but  has  a  much  longer  hinge,  and  its  anterior  region  is  proportionally 
narrower.  In  addition  to  these  differences,  the  fact  that  it  is  an  Upper  Creta- 
ceous species,  and  M.  Hi/lanoides  a  Jurassic  form,  renders  it  scarcely  possible 
that  they  can  be  identical.  It  must  be  very  rare,  as  we  have  seen  but  two 
specimens  of  it. 

Locality  and  position. — Moreau  River;  from  the  Fox  Hills  group,  or 
formation  No.  5  of  the  Upper  Missouri  Cretaceous :  also  from  near  the  same 
horizon  on  the  Yellowstone  River. 

Genus  CRENELLA,  Brown. 

Syiion.—Crenella,  Brown  (1827),  Illnst.  Conch.,  tab.  xsxi;  and  Concb.  Text-Book,  6th  ed.  (1845),  162.— 
Gray  (1842),  Syn.  Brit,  Mus.,92.— G.  B.  Sowerbyjr.  (1842),  Conch.  Man.,  2d  ed.72.— 
Macgillv.  (1843),  Moll.  Aberd.  205.— Lov<5u  (1846),  Ind.  Moll.  Scand.,  32.— Gray  (1847), 
Zo61.  Proa,  199. — H.  and  A.  Adams  (1857),  Gen.  Recent  Moll.,  II,  514. 

Myoparo,  Lea  (1833),  Contr.  to  Geol.,  73.— Sowerbyjr.  (1842),  Conch.  Man.,  2d  ed.,  196. 

Stalagmium,  Con.  (1833),  Fobs.  Shells  Tert.,  39.— Broun  (1838),  Leth.,  928.— Nyst.  (1846),  Fobs. 
Belg.,238. 

ilodiotaria.  Beck  (1846),  Mus.  Hafn.,  ef.  Auitl.  Ber.,  24.—  Loven.  (1846),  Ind.  Moll.  Scand.,  33.— 
H.  and  A.  Adams  (1857),  Gen.  Recent  Moll.,  II,  515  (as  a  subgenus  under  Crenella). 

Etym. — Cram,  a  notch. 
Tiipt-.—Mijlilus  decuasatus,  Laskey. 

Shell    equivalve,    more   or   less    inequilateral,    suborbicular,   subovate    or 
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transversely  oval-oblong,  ventricose  or  rather  compressed;  beaks  anterior; 
surface  covered  with  an  epidermis,  and  ornamented,  wholly  or  in  part,  by 
radiating,  sometimes  divaricately-arranged,  striai;  hinge  nearly  or  quite  eden- 
tulous, but  generally  crenate;  ligament  internal;  muscular  impressions  two, 
faintly  marked,  unequal;   pallia!  impression  obscure,  entire. 

It  seems  to  me  somewhat  doubtful  whether  Modiolaria  ought  not  rather 
to  be  regarded  as  a  distinct  genus,  than  to  be  included  as  a  subgenus  under 
Crenella,  as  is  done  by  H.  and  A.  Adams.  The  shell  of  this  type  has  much 
more  the  form  of  Modiolu,  but  differs  in  its  markings,  while  the  animal  is  much 
more  like  that  of  Crenella.  Including  Modlolaria  as  a  subgenus  under  Cre- 
nella, the  two  sections  may  be  separately  defined  as  follows: 

1.  crenella,  Brown  (typical). 

Shell  short,  suborbicular,  or  nearly  vertically  ovate;  surface  cov- 
ered by  radiating  striae. — (Type  as  stated  above.) 

2.  modiolaria,  Beck. 

Shell  transversely  oblong  or  oval,  with  beaks  depressed,  and  sur- 
face-striae obsolete  on  the  central  parts  of  the  valves. — M.discors,  Linn. 

Stalagmium,  Conrad  (—  Myoparo,  Lea),  is  sometimes  separated,  sub- 
generically  or  otherwise,  from  Crenella,  but  it  seems  to  agree  so  nearly  with 
the  same  as  scarcely  to  deserve  to  be  placed  as  a  separate  section.  It  is 
probable  that  Nuculocardia,  d'Orbigny,  as  typified  by  N.  divaricata,  d'Orbigny, 
should  also  be  included  in  this  genus. 

The  genus  Crenella  is,  I  believe,  not  certainly  known  from  older  forma- 
tions than  the  Cretaceous.  It  is  also  represented  in  the  Tertiary,  and  in  the 
seas  of  the  present  epoch,  in  which  latter  it  probably  attains  its  greatest 
development — that  is,  including  the  section  Modiolaria.  Both  sections,  how- 
ever, occur  among  the  living  species,  while  the  older  fossil  species  seem  all  to 
belong  to  the  typical  section.  The  living  species  have  a  wide  distribution,  and 
show  a  disposition  to  conceal  themselves  among  sea-weeds,  corals,  &c,  in  a 

kind  of  nest. 

Crenel]  a    e  I  e  g  a  ii  i  u  I  a ,    m    &  H. 

Plate  28,  tigs.  6,  «,  b,  c. 
Crenella  ehganiula,  Meek  and  Hayden  (1861),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIII,  441. 

Shell  nearly  vertically  ovate-cordate,  very  thin,  ventricose;  postero-basal 
and   basal  margins   rounded;  dorsal  border  sloping  abruptly  behind,  with  a 
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convex  outline  above,  and  rounding  into  the  base  below;  anterior  margin 
sinuous  just  under  the  beaks,  moderately  prominent  near  the  middle,  and 
rounding  into  the  base  below:  umbonal  region  of  both  valves  very  gibbous; 
beaks  prominent,  anterior,  or  subterininal,  pointed  and  incurved,  with  a  for- 
ward obliquity  at  their  extremities;  hinge-margin  thin  and  apparently  smooth, 
or  only  very  minutely  crenate;  surface  marked  by  extremely  fine,  regular, 
closely-arranged,  radiating  stria?,  which  appear  to  increase  chiefly  by  bifurca- 
tion, and  continue  of  uniform  size  on  all  parts  of  the  shell;  crossing  these, 
there  are  less  regular,  more  distant,  small,  concentric  marks  of  growth. 

Length,  measuring  obliquely  forward  and  upward  from  the  base  to  the 
beaks,  0.55  inch ;  diameter,  directly  from  the  base  to  the  hinge,  at  right  angles 
to  the  greatest  length,  0.40  inch;  convexity,  0.37  inch. 

This  is  a  very  neat  little  shell,  still  showing  the  pearly  lustre  of  the  inte- 
rior. It  is  closely  allied  to  C.  sericea,  Conrad  (Jour.  Acad.  Nat.  Sci.  Philad., 
new  ser.,  IV,  pi.  46),  but  differs  in  being  much  larger,  uniformly  more 
broadly  ovate  in  outline,  and  in  having  its  beaks  less  elevated  and  not  so 
strongly  incurved.  If  Mr.  Conrad's  name  Stalagmium  should  be  retained 
for  a.  section  of  this  genus,  the  name  of  this  species  would  doubtless  have  to 
be  written  C.  {Stalagmium)  elegantula. 

Locality  and  position. — Deer  Creek,  near  North  Platte;  from  the  lower 
part  of  the  Fox  Hills  group  of  Upper  Missouri  Cretaceous;  also  on  Yellow- 
stone River,  in  the  upper  part  of  Fort  Pierre  group. 

DIM  Y  ARIA. 

ARCID^E. 
Genus  BARBATIA,  Gray. 

Synon.— "Daphne  (part),  Poli  (1791),  Test.  Utr.  Sic,  I,  33  (not  Linn.). 

*  I  am  uot  quite  sure  that  Poli's  name  Daphne,  published  iu  1791,  may  not  have  to  be  used  for  this 
genus.  Poli  ranged  but  two  species  under  it,  the  first  of  which  was  Area  Noce,  and  the  second  A.  barbaUa. 
Those  who  follow  the  rule  of  always  taking  the  first  species  mentioned  by  an  author  in  proposing  a  new 
genus,  as  its  type,  would,  of  course,  make  Daphne,  Poli,  an  exact  synonym  of  the  older  genus  Area,  Linn.; 
his  iirst  species  belonging  to  the  latter  genus.  This  rule,  however,  is  by  no  means  universally  followed, 
and  could  not  be  consistently  carried  out  in  conchology  without  creating  great  confusion  among  the 
names  of  the  older  genera.  If  we,  therefore,  view  Poli's  first  species  as  being  reclaimed  by  the  older 
genus  Area,  his  name  Daphne  would  thus  be  left  to  stand  alone  for  the  group  including  his  second  species, 
and,  consequently,  his  genus  would  bo  equivalent  to  the  much  later  name  Barbatia,  which  it  may  possi- 
bly have  yet  to  replace.  It  is  objectionable,  however,  on  account  of  being  iu  use  by  botanists  for  a  still 
older  Linuajan  genus  of  plants ;  though  naturalists  most  generally  agree  that  the  same  generic  names 
may  be  used  for  genera  in  botany  and  zoology  without  creating  confusion. 
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Barbatia,  Gray  (1840),  Syuon.  Itiit.  Mas.,  135;  and  (1847),  Lond.  Zool.  Proceed.,  197. — H.  and  A. 
Adams  (1857),  Gen.  Recent  Moll.,  II,  534.— Chenu  (1862),  Man.  Couch.,  II,  172.— Sto- 
liczka (1870),  Pateont.  Indioa,  III,  :?40. — Conrad  (1862),  Proceed.  Acad.  Nat.  s,i.  Philad., 
290;  and  (1873),  Appendix  to  Kerr's  N.  Carolina  Geol.  Report  (issued  in  advance),  4. 

Daphnoderma  (Poli),  Mtirch  (1*53),  Cat.  Yoldi,  40.— H.  and  A.  Adams  (1858),  Gen.  R.  Moll.,  11,660. 

Aear,  Gray  (1857);  Ann.  and  Mag.  Nat.  History,  XIX,  (2d  ser.),  309. — H.  and  A.  Adams  (1857), 
Gen.  Recent  .Moll.,  II,  5155  (as  a  subgenus  of  Barbatia). — Chenu  (1862),  Man.  Conch.,  II, 
173  (as  a  subgenus  of  Barbatia). — Stoliczka  (1870),  l'ahcout.  Iudica,  III,  340  (as  a  sub- 
genus <>f  Barbatia). 

Calloarca,  Gray  (1*57),  Aim.  and  Mag.  Nat.  Hist.,  XIX,  (2d  ser.),  369. — H.  and  A.  Adams  (1857), 
Gen.  Recent  Moll.,  II,  535.— Stoliczka  (1870),  Pala-ont.  Iudica,  III,  340. 

Siriarca,  Conrad  (1862),  Proceed.  Philad.  Acad.  N.  Sci.,  XIV,  270. 

Granoarca,  Conrad  (1862),  ib.  (as  a  subgenus  of  Barbatia). 

I  Cucullcearca,  Con.  (1865),  Am.  Jour.  Conch.,  I,  11. 

Plagiarca,  Conrad  (1873),  Suppl.  to  Kerr's  Geol.  Report  N.  Carolina,  4  (as  subgenus  Barbatia). 

Pohjiicma,  Conrad  (1873),  ib.  (as  a  subgeuus  of  Barbatia). 

Etym. — Barbatus,  bearded. 
Type. — Area  barbala,  Linn. 

Shell  varying,  according  to  the  sections  and  species,  from  transversely 
elongate-subovate,  to  rhombic-trapezoidal,  moderately  or  rather  strongly  con- 
vex, with  ventral  margins  more  or  less  sinuous  and  gaping,  or  sometimes 
nearly  closed  anteriorly;  surface  ornamented  with  radiating  strise  or  costee, 
or  rarely  cancellated,  covered  with  a  rough,  usually  loose,  hairy  epidermis; 
ligament-area  nearly  always  very  narrow,  marked  by  divaricating,  or  obliquely, 
longitudinally,  or  rarely  transversely-arranged  cartilage-furrows;  hinge  gen- 
erally somewhat  arched  along  the  under  side,  and  narrowed  at  the  middle, 
where  the  denticles  are  very  short  and  range  vertically,  but  widening  some- 
what toward  the  extremities,  where  they  are  longer  and  more  oblique.  Animal, 
as  in  Area,  forming  a  byssus  by  which  it  attaches  itself  to  rocks,  &c. 

A  thorough  revision  of  the  Arcidce,  including  all  of  the  recent  and  fossil 
types,  would  doubtless  result  in  the  establishment  of  other  sections  of  this 
genus;  but,  as  I  am  not  making  an  especial  study  of  the  family,  I  prefer  to 
note  only  such  subordinate  groups  as  have  already  been  ranged  under  it  by 
others.  These  may  be  severally  distinguished  from  the  typical  forms,  as  well 
as  from  each  other,  as  stated  below: 

1.  barbatia,  Gray  (typical). 

Shell  transversely  elougate-subelliptic,  or  subovate;  cardinal  mar- 
gin rounding  off,  more  or  less,  at  the  extremities;  cardinal  area  very 
narrow,  with  divaricating  longitudinal  cartilage-furrows. — (Type  as 
already  given.) 
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2.  polynema,  Conrad. 

Shell  transversely  trapezoid-subovate,  narrowing  anteriorly;  car- 
dinal margin  descending  forward,  and  meeting  the  anterior  and  poste- 
rior margins  at  more  or  less  defined  angles;  cardinal  area  extremely 
narrow,  with  about  two  deep,  divaricating  cartilage-furrows;  lateral 
denticles  very  oblique,  those  on  the  posterior  side  more  elongated  and 
striated;  surface  with  fine  radiating  stria1. — Barbatia  lineata,  Conrad. 

3.  acar,  Gray. 

Shell  generally  small,  gibbous,  subovate;  hinge  short;  area  usually 
very  small,  with  cartilage-furrows  few,  longitudinally,  or  some- 
what divaricately  arranged;  surface  cancellately  striate  or  costate ; 
posterior  dorsal  slopes  subcarinate. — B.  divarkata,  Sowerby. 

4.  calloarca,    Cray. 

Shell  of  much  the  form  of  the  last,  but  with  posterior  dorsal 
slopes  strongly  carinate,  and  anterior  and  posterior  portions  occu- 
pied by  strong  radiating  costas  that  impart  a  crenate  character  to 
the  inner  margins  behind;  area  very  narrow,  with  cartilage  furrows 
as  in  the  last. — B.  altervata,  Reeve. 

5.  striarca,  ( Jonrad. 

Shell  transversely  oblong-oval,  with  rounded  extremities  and  a 
deeply  sinuous  basal  margin;  surface  radiately  striate;  area  moderate; 
cartilage-furrows  very  small,  crowded,  and  crossing  the  area  at  right 
angles  to  the  cardinal  margin;  hinge  rather  distinctly  arched,  with 
denticles  hollow. — Area  centeharia,  Conrad. 

G.  plagiarca,  Conrad. 

Shell  transversely  trapezoidal,  with  hinge  nearly  straight,  and 
meeting  the  lateral  margins  at  more  or  less  defined  angles;  lateral 
denticles  very  oblique,  one  or  two  of  the  anterior  series  being  compara- 
tively large  and  slightly  angulated  in  the  middle;  surface  radiately 
costate;  area  very  narrow,  and  marked  by  numerous  minute,  crowded, 
divaricating  cartilage-furrows. — Area  Carolinensis,  Conrad. 

I  7.  granoarca,   Conrad  (zz  ?  Cucullcearca,  Conrad). 

Shell  sometimes  attaining  a  large  size,  transversely  oval-subtrape- 
zoidal,  with  cardinal  margin  more  or  less  rounding  into  the  laterals; 
area  rather  broad  and  very  oblique,  with  divaricating  cartilage-furrows; 
cardinal   margin   very   wide  posteriorly;    denticles   smaller   and    more 
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crowded    anteriorly,  and    larger,   more   oblique,   and   broken    up  into 
granules  behind;  surface  strongly  radiately  costate. —  Area  pfopatula, 

Conrad. 

At  the  same  time  that  I  retain  here  provisionally,  these  seven  sections  as 
subgenera  of  Barbatia,  I  confess  that  some  of  them  seem  scarcely  distinct 
enough  to  be  regarded  as  subgenera,  while  it  is  barely  possible  that  one  or 
two  of  them  (Grfanoarca,  for  instance)  may  be  properly  generically  distinct 
from  Barbatia*  One  difficulty  in  settling  this  question  with  regard  to  the 
extinct  types,  is,  that  we  have  no  means  ot  determining  whether  or  not  they 
possessed  the  peculiar  characteristic  hairy  epidermis  of  the  existing  species 
of  this  genus. 

Among  the  more  marked  differences  between  Barbatia  and  Area,  to  which 
latter  the  former  is  in  some  respects  most  nearly  allied,  may  be  mentioned 
the  hairy  epidermis  of  Barbatia,  with  its  more  arched,  shorter  hinge  widening 
toward  the  lateral  extremities,  where  its  denticles  are  longer  and  more  oblique 
than  in  Area.  The  cardinal  area  is  also  nearly  always  much  narrower,  and 
the  lateral  extremities  of  the  valves  generally  more  rounded  in  outline,  than  in 
the  latter  genus. 

In  the  present  state  of  our  knowledge  of  the  hinge,  area,  and  internal 
characters  of  many  fossil-forms  simulating  this  genus  in  external  characters, 
it  is  scarcely  possible  to  determine,  beyond  doubt,  the  geological  range  of 
Barbatia.  Dr.  Stoliczka  thinks  that  it,  as  well  as  Area,  existed  as  far  back 
as  the  Silurian  epoch.  To  me,  however,  this  seems  to  be  an  error.  At  least" 
all  the  species  with  which  I  am  acquainted,  from  the  Silurian  and  Devonian, 
resembling  these  genera,  seem  to  belong  to  Tellinomya  and  other  groups. 
In  the  Carboniferous  and  Permian  rocks,  we  meet  with  forms  very  similar  to 
Barbatia  externally;  but,  so  far  as  known  to  the  writer,  they  all  differ  in  the 
characters  of  the  hinge. 

In  the  Trias,  however,  we  meet  with  species  ayreeinj;  pretty  well  with 
sections  of  this  genus,  among  which  forms  may  be  mentioned  Cucullcta  Mur- 
chisoni  of  Capellini.      In   the  Jurassic  rocks,  the  genus   is   more   abundantly 

*  Cucullwarea,  Conrad,  is  another  type  even  more  like  Barbatia  than  his  Granoarca  in  form  and  gen- 
eral external  appearance*,  while  its  hinge-characters  agree  exactly  with  those  of  Granoarca, excepting  that 
tbe  anterior  denticles,  instead  of  being  very  small,  erect,  and  crowded,  are  as  large  as  those  at  the  other 
end  of  the  hinge  ;  and  also  present  the  marked  difference  "t  being  ranged  horizontally,  parallel  to  the 
hinge-margin,  instead  of  merely  very  obliquely.  According  to  Dr.  Gray,  however  (Ann.  and  Mag.  N.  H, 
XIX,  2d  ser.,  319),  the  degree  of  obliquity  of  the  lateral  denticles  in  Barbatia  is  not  always  of  great  impor- 
tance. For  instance,  he  says  that  in  B.glacialis  "  they  are  sometimes  transverse,  like  the  inner  ones,  while 
in  other  specimens  they  are  nearly  longitudinal,  like  the  teeth  id'  CucullceaJ' 
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represented,  both  by  typical,  or  very  nearly  typical,  forms,  and  by  others  fall- 
ing into  the  different  subgenera.  Even  the  curious  subgenus  Calloarca 
appears  to  be  cpiite  nearly,  if  not  exactly,  represented  by  such  Jurassic  forms  as 
Cuculhra  discoris  of  Quenstedt.  This  genus  also  continued  through  the  Creta- 
ceous and  Tertiary  periods,  and  is  well  represented  in  our  existing  seas,  where 
the  typical  section,  as  well  as  the  group  Acar,  probably  attain  their  greatest 
development.  Poli/nema  anil  Plagiarca  were  founded  on  Cretaceous  types, 
while  the  types  of  Striarca  and  Granoarca  are  from  the  Miocene  Tertiary. 

Barbatia    (Poly  11  em  a!)    parallcla,    Meek. 
Plato  2,  fig.  10. 
Arcal  parallela,  Meek  (1872),  Haydeu's  Second  Ann.  Keport  U.  S.  Geol.  Survey  of  the  Territories,  303. 

Shell  small,  longitudinally  oblong,  being  about  twice  and  a  half  as  long 
as  high,  moderately  convex;  cardinal  and  pallial  margins  straight  and  nearly 
parallel;  anterior  side  short,  rounding  up  regularly  from  below,  and  inter- 
secting the  cardinal  margin  at  an  obtuse  angle  above;  posterior  side  long,  a 
little  wider  than  the  other,  with  its  margin  compressed  and  obliquely  truncated 
above,  but  rounded  below ;  beaks  depressed,  somewhat  flattened,  incurved, 
not  very  remote,  and  placed  about  one-fifth,  the  length  of  the  valves  from  the 
anterior  margin;  cardinal  area  very  narrow,  and  apparently  smooth,  or  only 
marked  with  one  or  two  longitudinal  cartilage-furrows;  muscular  and  pallial 
impressions  very  obscure;  hinge  with  denticles  longest  posteriorly,  where 
they  are  directed  upward  and  backward  at  an  angle  of  about  forty-five 
degrees  to  the  cardinal  margin;  from  the  posterior  side  they  diminish  rather 
rapidly  in  size  and  length  forward,  so  as  to  become  very  minute  and 
crowded  between  the  beaks,  which  is  as  far  forward  as  they  have  been  traced 
in  the  specimens  examined.  Surface  showing  very  fine,  crowded,  radiating 
strise,  with  stronger  marks  of  growth. 

Length,  0.95  inch;  height,  0.37  inch;  convexity,  0.27  inch. 

In  first  describing  this  species,  I  referred  it  provisionally,  with  a  mark  of 
doubt,  to  the  genus  Area,  but  distinctly  stated  that  it  does  not  belong  to  that 
genus  as  restricted  by  modern  conchologists.  A  more  critical  examination  of 
the  typical  specimen  leads  me  to  believe  that  it  also  has  denticles  at  the  an- 
terior end  of  the  hinge  like  those  behind,  excepting  that  they  are  directed 
obliquely  forward  and  upward.  The  hinge-margin  also  seems  to  be  a  little 
widened  before,  as  behind.  From  these  characters,  1  think  there  is  not  much 
room  for  doubt  in  regard  to  the  propriety  of  referring  it  lo  the  genus  Barbatia; 
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and  among  the  established  sections  of  that  group  it  seems  to  come  nearest 
agreeing  with  Mr.  Conrad's  Polynema.  It  is,  however,  a  more  depressed,  or 
proportionally  more  elongated,  shell  than  Mr.  Conrad's  type,  and  less  sin- 
uous  below,  with  its  anterior  ventral  margin  merely  rounded  up  from  the 
base,  instead  of  being  produced  and  rounded,  as  in  the  type  of  Polynema; 
which  latter  is  also  proportionally  much  wider  (higher)  behind.  Still,  I  do 
not  think  these  differences  of  sufficient  importance  to  place  our  shell  in  a  dif- 
ferent subgenus. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas;  in  a 
ferruginous  sandstone,  equivalent  to  the  Dakota  group  of  the  Upper  Missouri 
Cretaceous.     Collected  by  Professor  Mudge. 

Genus  NEMOBON,  Conrad. 

Synon. — Area,  Cucullwa  and  Maero&on  (sp.),  of  Bome  authors. 

Nemodon,  Conrad  (1S70),  Am.  Jour.  Concli.,  V,  97;  and   (1ST:1,)    Appendix  to  Prof.  Kin's  Geol. 
Rt-pt.  N.  Carolina,  3. 

Etym. — vfjiia,  a  thread  ;  bSovg,  a  tooth. 
Type.— Nemodon  Evfalensis,  Conrad. 

Shell  depressed,  and  transversely  more  or  less  elongate-trapezoidal,  thin, 
equivalve,  with  base  sinuous  and  perhaps  gaping ;  beaks  depressed  and  placed 
in  advance  of  the  middle;  cardinal  area  narrow ;  hinge  long,  straight,  or  slightly 
arcuate  under  the  beaks,  where  it  is  very  narrow  and  provided  with  a  few 
minute  granular  denticles,  in  front  of  which  there  are  two  or  three  linear  an- 
terior teeth  very  nearly  or  quite  parallel  to  the  cardinal  margin,  while  behind 
the  beaks  there  are  one  or  two  elongate,  linear,  posterior  teeth,  also  parallel  to 
the  cardinal  edge;  surface  marked  by  very  obscure,  punctate,  radiating  striae, 
and  concentric  lines. 

This  group  consists  of  small,  generally  transversely-elongated,  rhombic 
shells,  having  much  the  general  external  appearance  of  Area  and  Macrodon.* 
It  is  at  once  distinguished  from  the  former,  however,  by  having  its  hinge-teeth 
elongated  and  parallel  to  the  hinge-margin,  instead  of  very  short,  mere  crenu- 
lations,  crossing  the  same.  It  is  much  more  nearly  related  to  Macrodon,  and 
might,  perhaps,  without  impropriety,  be  ranged  as  a  subgenus  under  that 
group,  from  which  it  differs  chiefly  in  having  its  anterior  teeth  parallel  to  the 
hinge  margin,  instead  of  ranging  obliquely  forward  and  upward,  and  in  having 
a  few  minute  granular  teeth   under  the   beaks.     Mr.  Conrad  does  not  say 

*  The  name  Macrodon  being  pre-occupied  for  a  genus  of  fishes,  will  probably  have  to  be  replaced  by 
Parallelodon,  Meek  and  Worthen,  proposed  in  the  Proceed.  Chicago  Acad.,  I,  17,  1806. 

11    II 
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whether  any  of  the  species  seen  by  him  have  a  projecting  plate  connected 
with  the  posterior  muscular  scar;  but  perfectly  preserved  internal  casts  of 
the  following-described  species,  believed  to  belong  to  this  group,  show  no 
indications  of  such  a  process,  there  being  on  them  only  a  faintly-impressed 
hair-line,  margining  both  the  anterior  and  posterior  scars,  and  scarcely  visible 
without  the  aid  of  a  magnifier. 

This  genus  is  also  nearly  related  to  Cucullaria  of  Deshayes;  but  differs 
from  that  group  as  typified  by  Area  hctcrodonta,  Desh.,  in  having  a  longer, 
straighter  hinge-margin,  and  straighter  and  more  regular  anterior  and  posterior 
teeth,  with  less-developed  denticles  under  the  beaks.  Its  general  form  is  also 
more  like  that  of  Area,  while  that  of  Cucullaria  has  the  outline  of  Barbuda, 
Gray. 

Mr.  Conrad  thinks  this  genus  confined  to  the  Cretaceous;  but  there  are 
also  some  Jurassic,  and  perhaps  older  species,  that  approach  very  nearly  to 
its  characters — such,  for  instance,  as  Cucullcm  Parkinsoni,  as  figured  by 
Quenstedt  (Der  Jura,  II,  pi.  67,  fig.  14),  from  the  Jura. 

It  is  quite  probable  that  many  persons  will  think  it  wholly  unnecessary 
to  notice  such  slight  differences  as  distinguish  this  type  from  Macrodon  and 
Cucullaria;  but  if  we  attempt  to  divide  the  whole  of  the  Arcida  of  all  ages 
into  genera  and  subgenera,  it  must  be  evident  to  any  one  who  will  attentively 
study  the  numerous  extinct  types,  that  very  slight  differences  must  be  taken 
into  account,  or  else  we  must  admit  that  the  whole  vast  group  shades  into  a 
single  genus. 

\<    motion    SMlcatillUS,    Evans  &  Slium.   isp.i 

Plate  15,  figs.  6,  a,  1>. 
Area  sulcatum,  Evans  and  Sbumard  (18-r>7),  Trans.  Acad.  Sci.  St.  Louis,  1,  39. 

Shell  small,  transversely  rhombic-trapezoidal,  about  half  as  high  as  long; 
beaks  rather  depressed,  and  placed  a  little  in  advance  of  the  middle,  incurved 
and  somewhat  distant;  posterior  umbonal  slopes  oblkjue,  prominent  or  sub- 
angular;  cardinal  margin  straight,  ecfualing about  five-sixths  the  length  of  the 
valves;  basal  margin  parallel  to  the  dorsal,  nearly  straight,  or  more  or  less 
sinuous  near  the  middle;  anterior  margin  rounding  up  a  little  obliquely,  so  as 
to  intersect  the  hinge  above  at  slightly  less  than  a  right  angle;  posterior 
margin  truncated  from  the  abruptly-rounded  or  subangular  posterior  basal  ex- 
tremity, a  little  obliquely  forward  and  upward,  with  a  slightly  sinuous  outline, 
so  as  to  connect  with  the  end  of  the  hinge  at  rather  more  than  a  right  angle; 
cardinal   area    unknown:    Fren   margins  finely  crenate  within;  internal  casts 
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showing  a  broad,  deep  sulcus  starting  from  each  beak,  and  descending,  with  a 
slighl  backward  obliquity,  to  (he  most  sinuous  part  of  the  base.  Surface 
with  radiating  stria'. 

Length,  0..'55  inch;   height,  0.19  inch;  convexity,  about  0.17  inch. 

I  have  not  seen  specimens  of  this  little  shell  showing  very  clearly  the 
nature  of  the  surface-markings,  but  Evans  and  Shumard  describe  it  as  having 
"18  to  20  radiating  striae,  with  accessory  ones  in  the  intervals.''  The  deep 
sulcus  seen  passing  downward  from  the  beaks,  in  our  internal  casts,  is  doubt- 
less nearly  as  strongly  defined  on  the  outer  surface  of  the  shell,  which  seems 
to  be  thin.  Only  faint  traces  of  the  radiating  stria?  are  visible  on  internal 
casts,  excepting  immediately  at  the  free  margins,  to  which  they  impart  a 
crenate  appearance.  The  muscular  scars  are  very  faintly  marked,  perfectly 
smooth,  and  only  show,  on  the  casts,  a  scarcely  perceptible,  very  slightly 
impressed,  hair-line,  along  the  anterior  side  of  each  posterior  scar,  and  the  pos- 
terior side  of  the  anterior.  By  cutting  away  the  rock  about  the  hinge,  I  find 
it  appears  to  agree  exactly  with  that  of  Nemodon. 

Specifically,  this  shell  seems  to  be  very  nearly  related  to  Area  (Macrodon) 
Evfalensis,  Gabb,  which  Mr.  Conrad  says  is  a  Nemodon. 

If,  as  I  have  suggested,  Nemodon  should  be  eventually  only  considered  a 
subgenus  under  Macrodon,  the  name  of  this  species  would  have  to  be  written 
Macrodon  {Nemodon)  sulcatinus,  or  Parallelodon  {Nemodon)  sulcatinus. 

Locality  and  position. — Dr.  Evans's  specimens  of  the  type  of  this  species 
were  found  near  Grand  River,  Dakota;  and  those  here  under  consideration 
came  from  Yellowstone  River,  150  miles  above  its  mouth;  where  they  occur 
in  beds  containing  a  mingling  of  the  fossils  of  the  Fort  Pierre  and  Fox  Hills 
groups  of  the  Upper  Missouri  Cretaceous  series. 

Genus  CUCULLiEA,  Lamarck. 

Synon. — Area  (sp.),  of  many  authors. 

Cucullcea,  Lamarck  (1801),  Syst.  An.,  11G.— Roissy  (1805),  Moll.  VI,  400.— Schumacher  (1817),  Ess., 

170.— J.  Sowerby  (1812?),  Min.  Couch.,  1,  pi.  67.— Fleming  (1828),  Brit.  An.,  382,  and 

399.— Morris  (1843),  Brit.  Foss.,  84.— Woodward  (1856),  Man.  Conch.,  268.— H.  and  A. 

Adams  (1857),  Gen.  Eecent  Shells,  II,  539;  and  of  many  others. 
Cucullea,  Hanlcy  (1844),  111.  Cat.,  151.— Catlow  (1645),  Conch.  Norn.,  48. 
Idonearca,  Conrad  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  289  (as  a  subgenus  of  Cucullwa  ); 

and  (1872),  ib.,  54. 
Latiarca,  Conrad  (1862),  ib.,  289;  and  ib.  (1872),  53  (as  a  subgenus  of  Cucullwa.) 
Macrodon  (sp.),  Stoliczka  (1871),  Paheont.  Indica,  III,  350  (not  Lycett). 
Grammatodon  ?  (sp.),  Stoliczka  (1871),  ib.  (not  Meek  and  Hayden). 

Etym. — Cucullus,  a  cap  or  hood. 
Type. — Area  concamerata,  Martini. 

Shell  cordate-trapeziforrrrj  gibbous,  very  nearly, or  quite  equivalve,  subequi- 


84    UNITED  STATES  GEOLOGICAL  SURVEY  OF  THE  TERRITORIES. 

lateral  or  moderately  inequilateral ;  margins  nearly  or  quite  closed,  and  smooth 
or  crenate  within;  beaks  ventricose,  incurved,  and  generally  remote;  surface 
with  radiating  cost*  or  striae,  which  usually  differ  somewhat  on  the  opposite 
valves,  and  sometimes  become  nearly  obsolete;  concentric  striae  more  or  less 
distinct;  epidermis  scaly;  hinge  straight,  of  variable  thickness,  provided  with 
short,  vertical  denticles  along  the  middle,  and  longer  transverse  or  declining 
cross-striated  linear  teeth,  in  front  and  behind;  cardinal  area  well  defined, 
usually  broad,  and  marked  by  distinct  divaricating  furrows ;  muscular  and 
pallial  impressions  distinct ;  posterior  muscular  scars  each  connected  with  a 
prominent,  oblique  plate  or  lamina.- 

This  genus  is  divisible  into  three  subgenera,  as  follows : 

1.  cucull-sja,  Lamarck  (typical). 

Shell  comparatively  thin ;  hinge-margin  very  narrow,  with  most 
of  its  length  occupied  by  the  small  vertical  denticles;  lateral  denticles 
few,  straight,  horizontal  and  short;  laminae  of  posterior  muscular 
scars  very  prominent. — (Type  as  stated  above.) 

2.  idonearca,   Conrad. 

Shell  thicker  than  the  last,  with  a  wider  hinge-plate  and  fewer 
of  the  short  mesial  denticles,  which  are  prominent  and  transversely 
striated  ;  lateral  denticles  long,  horizontal,  or  descending  outward,  and 
bent  downward  at  the  inner  ends,  strongly  cross-striated  ;  laminae  of 
posterior  muscular  scars  prominent. — Cucullcea  Tippana,  Conrad. 

3.  latiarca,   Conrad. 

Shell  very  thick  and  strong;  hinge  comparatively  narrow,  and 

occupied  by  very  irregular,  strong,  vertical  denticles,  excepting  at  each 

end,  where  it  is  broad,  and  occupied  by  strong,  rugosely-striated,  longer 

denticles,  declining  outward,  and  bent  downward  at  the  inner  ends ; 

posterior  muscular  scars,  with  their  lower  margins  somewhat  raised  and 

acute,  but  not  forming  a  projecting  lamina. — Cucullcea  onoclca,  H.  I). 

and  Wm.  13.  Rogers. 

The  genus  Cucullcea,  including  the  above  sections,  and  possibly  some 

others  not  yet  defined,  ranges  back  to  the  Lias,  and  continues  through  the 

subsequent  formations;   probably  attaining   its  greatest   development  in   the 

Cretaceous.     Most  of  the  Cretaceous  species  seem  to  fall  into  the  Idonearca 

and  Latiarca  groups,  though  possibly  some  of  them  will  form  distinct  sections. 

The  Tertiary  species   mainly  belong  to   Latiarca   and   the  typical  sections, 
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which  latter  only  is  represented  among  the  existing  Mollusca,  and  but  two  or 
three  living  species  are  yet  known.  These  are  found  in  the  Chinese  and  other 
eastern  seas. 

The  Palaeozoic,  and  some  of  the  Triassic,  Jurassic,  and  possibly  a  few 
of  the  later  species,  referred  to  this  genus,  belong  to  Macrodon,  or  in  part 
to  allied  but  distinct  groups.  The  genus  Macrodon  is  distinguished,  from 
( 'uculleea  by  its  more  depressed,  transverse  form,  more  anterior  beaks,  longer 
hinge,  generally  gaping  basal  margin,  and  particularly  by  having  only  one  to 
two  or  three  straight,  smooth,  linear,  posterior  hinge-teeth,  ranging  parallel 
to,  and  extending  along  two-thirds  to  three-fourths  the  length  of,  the  hinge- 
margin  ;  with  a  few  very  much  shorter  denticles  at  the  anterior  extremity  of 
the  hinge,  ranging  obliquely  forward  and  upward,  without  any  intermediate 
vertical  denticles. 

Dr.  Stoliczka  refers  two  Indian  Cretaceous  species  (Pal.  Indica,  III, 
353  and  351,  pi.  xviii,  figs.  6-11;  and  pi.  xx,  figs.  6-7)  to  Macrodon,  and 
doubtfully  to  Grammatodon,  as  a  subgenus  under  the  same,  that  seem  to  me 
to  be  clearly  distinct  from  both  of  those  groups,  and,  as  suggested  by  Mr. 
Conrad,  to  be  very  closely  allied  to  Idonearca.  Grammatodon,  as  stated  by 
me  in  proposing  it,  is  probably  not  more  than  subgenerically  distinct  from 
Macrodon,  as  it  agrees  exactly  in  its  hinge,  and  only  differs  from  that  type  in 
its  shorter  form,  closed  basal  margins,  and  in  having  no  raised  lamina  connected 
with  the  posterior  muscular  scar.*  Dr.  Stoliczka's  species  differ  decided/)/  in 
their  hinge-characters  from  both  Macrodon  and  Grammatodon,  and  only  differ 
in  the  same  from  Idonearca,  in  having  the  short  mesial  denticles  ranging 
obliquely  forward  and  upward,  instead  of  vertically  ;  while  their  anterior 
denticles,  instead  of  ranging  obliquely  forward  and  upward,  as  in  Macrodon  and 
Grammatodon,  avc  directed  decidedly  downward  and  forward.  Their  posterior 
teeth  .are  also  proportionally  much  shorter  than  those  of  the  last-mentioned 
groups.  In  short,  the  whole  aspect  of  these  shells  is  so  nearly  that  of  Ido- 
nearca, and  so  unlike  that  of  Grammatodon  and  Macrodon,  that  if  they  cannot 
go  properly  into  the  first,  surely  they  could  only  form  another  very  closely 
allied  section  of  Cucullcea,  and  not  of  Macrodon. 


*  Dr.  Stoliczka  doubts  this  last-mentioned  character.     I  have  only  to  say  on  this  point,  that  no 
traces  of  any  biicIi  internal  processes  arc  to  be  seen  on  casts  of  the  shells'  interior. 
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Subgenus  IDONEARCA. 
Cucullsea   (I  don  cure  a)    Shumardi,    M.  &  H. 

Plate  28,  figs.  15  a-ij ;  and  pi.  29,  lig.  4. 

Area  (Cucullwa)  Shumardi,  Meek  and  Hayden  (Apr.,  185C),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  86. 
Cueullma  Shumardi,  M.  &  H.  (Nov.,  185G),  ib.,  285. 
Cucullwa  fibrosa,  M.  &  H.  (Oct.,  18G0),  ib.,  xii,  428. 

Compare  Ctu-ullasa  fibrosa,  Sowerby  (1818),  Mineral  Conch.,  Ill,  9. 

Shell  transversely  rhombic-oval,  very  slightly  inequivalve,  entirely  closed, 
rather  thin;  anterior  margin  rounded,  sometimes  intersecting  the  hinge  above 
so  as  to  form  an  obtuse  angle,  rounding  more  or  less  obliquely  into  the  base 
below;  basal  margin  semi-ovate  in  outline,  the  most  prominent  part  being 
behind  the  middle,  not  crenulate  within ;  posterior  side  obliquely  truncated 
above,  and  narrowly  rounded  below;  hinge  less  than  three-fourths  the  entire 
length  of  the  shell;  cardinal  area  rather  narrow,  marked  by  very  fine  longi- 
tudinal striae,  and  about  four  strong,  oblique,  divaricating  grooves;  beaks  gib- 
bous, moderately  elevated,  incurved  nearly  at  right  angles  to  the  cardinal 
line,  and  located  slightly  in  advance  of  the  middle.  Surface  marked  by  con- 
centric striae,  which  are  crossed  on  young  shells  by  small,  obscure,  radiating 
costae,  which  become  nearly  or  quite  obsolete  on  adult  specimens. 

Length  of  a  large  specimen,  1.67  inches;  height  from  base  to  top  of 
beaks,  1.40  inches;  convexity,  1.24  inches. 

This  species  varies  considerably  in  form,  and  to  some  extent  in  its  sur- 
face-markings, at  different  stages  of  its  growth;  young  individuals  being  gen- 
erally shorter,  less  oblique,  and  more  distinctly  truncated  behind,  as  well  as 
more  strongly  marked  by  the  radiating  lines  or  costse.  As  the  shell  advanced 
in  its  growth,  the  posterior  ventral  region  became  proportionally  more  extended, 
so  as  to  give  the  valves  a. more  oblique  outline;  while  the  radiating  costae 
gradually  became  obsolete,  and  the  concentric  markings  stronger.  Although 
these  differences  arc  in  most  cases  due  to  age,  such  is  apparently  not  always 
the  case,  as  we  sometimes,  though  less  frequently,  see  small  individuals  with- 
out any  traces  of  the  radiating  costae.  There  arc,  however,  so  many  grada- 
tions between  these  extremes  that  they  cannot  be  considered  distinct  species. 

On  the  outside  of  some  specimens,  a  single  raised  line  extends  from  the 
back  part  of  the  beak  of  the  right  valve  obliquely  backward  to  the  middle  of 
the  posterior  margin,  following  the  direction  of  ll 
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the  posterior  muscular  impression.  Partly  decomposed  specimens  sometimes 
show  the  outer  lamina  to  have  an  obscurely  subfibrous  structure.  Generally 
the  margins  of  the  valves  appear  exactly  equal,  probably  owing  to  the  wearing- 
away  of  the  sharp,  slightly  more  prominent  ventral  margin  of  one  valve. 
Sometimes,  however,  the  ventral  edge  of  the  left  valve  is  seen  to  project  a 
little  beyond  that  of  the  right,  which  is  received  in  an  obscure  linear  groove, 
just  within  the  edge  of  the  left  valve. 

On  first  examining  this  species,  we  were  struck  with  its  remarkably  close 
similarity  to  C.  fibrosa  of  Sowerby,  as  figured  by  d'Orbigny  in  the  Palaeontol- 
ogy of  France;  but,  owing  to  the  fact  that  the  pallial  margins  of  the  valves  in 
all  the  specimens  we  had  seen,  appeared  to  be  exactly  equal,  while  that  of  the 
right  valve  in  Sowerby's  species  projects  a  little  beyond  the  other,  led  us  to 
regard  them  as  distinct  species.  Subsequently,  in  examining  some  additional 
specimens  received  from  the  same  localities,  we  discovered,  in  some  of  the 
casts,  unmistakable  evidences  of  a  very  slight  inequality  of  ventral  margins  of 
the  valves;  and,  as  there  thus  appeared  to  be  no  well-defined  difference 
between  our  shell  and  Sowerby's  species,  they  were  regarded  as  probably 
identical,  in  making  out  our  catalogue,  published  in  the  Proceedings  of  the 
Acad.  Nat.  Sci.  Philad.,  Oct.  1860.  As  C.  fibrosa,  however,  is  Gault  and 
Greensand  species,  while  our  shell  has  only  been  found  in  beds  equivalent  to 
the  true  Chalk,  I  am  still  left  in  doubt  in  regard  to  the  identity  of  these  shells, 
and  here  retain  provisionally  our  name  Shumardi,  until  the  question  can  be 
settled  by  comparison  of  specimens.  Another  reason  for  doubting  the  identity 
of  these  shells,  is  the  fact  that  it  is  the  ventral  margin  of  the  left  valve  in  the 
Nebraska  specimens  (so  far  as  I  have  been  able  to  determine)  that  projects 
beyond  the  other;  while,  according  to  d'Orbigny,  it  is  that  of  the  right  in 
Sowerby's  species.  Our  shell  seems  also  to  have  a  narrower  cardinal  area. 
It  is  likewise  very  closely  allied  to  C.  Tippana  of  Conrad,  from  the  Cretaceous 
rocks  of  Mississippi,  but  differs  in  being  less  distinctly  inequivalve,  and  in 
not  having  the  margin  of  the  larger  valve  thickened. 

Locality  and  position. — Moreau  River,  Fox  Hills,  Long  Lake,  &c;  Fox 
Hills  group,  or  formation  No.  5  of  the  Cretaceous  series  of  the  Upper  Mis- 
souri. 
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<   1 1  <  ii  e  ! ;  r  :  a    (Idoiicarcii)   Ifebrascensis,    Oweu. 

Plate  29,  figs.  5,  a,  b. 
Cucullcea  Nebrasceniis,  Oweu  (1852),  Report  Wiscou.,  Iowa,  ami  Mia.,  582,  pi.  8,  figs.  1  aud  la. 

Shell  rhombic-oval,  gibbous,  oblique,  very  thick  and  strong;  pallial  border 
smooth;  anterior  side  forming  more  or  less  nearly  a  right  angle  with  the  hinge 
above,  retreating  obliquely,  with  a  gentle  curve  below;  base  ascending  from 
behind  obliquely  forward,  with  a  long  curve;  posterior  side  truncated  at  an 
angle  of  about  70°  with  the  hinge,  slightly  concave  in  outline  above,  and 
abruptly  rounding  into  the  base  below;  ligament-area  rather  large,  about  two- 
thirds  the  entire  length  of  the  shell,  marked  by  fine,  straight,  longitudinal  strite, 
and  provided  in  each  valve  with  eight  to  ten  strong  divaricating  grooves,  which 
are  deflected  outward  under  the  beaks,  so  as  to  cross  the  fine  longitudinal 
striae  obliquely;  beaks  elevated,  gibbous,  incurved  at  right  angles  to  the 
hinge,  rather  distant,  and  located  a  little  in  advance  of  the  middle;  posterior 
umbonal  slopes  prominently  rounded.  Surface  marked  by  strong  concentric 
lines,  which  sometimes  form,  on  large  shells,  small  wrinkles  or  ridges. 

Length  of  a  medium-sized  specimen,  2  inches;  height  from  base  to  top 
of  umbones,  1.78  inches;  convexity  of  the  two  valves,  1.75  inches. 

Young  individuals  are  probably  provided  with  obscure  radiating  coslse, 
though  no  traces  of  them  are  seen  on  any  of  the  specimens  examined.  The 
hinge  is  straight,  and  forms  with  the  longest  axis  of  the  shell  an  angle  of  about 
30°.  The  middle  teeth  are  small  and  rather  irregular,  while  the  lateral 
elongate  teeth,  of  which  there  are  about  three  at  either  extremity  of  the  hinge 
in  each  valve,  are  transversely  corrugated,  and  slope  outward  below  the  hori- 
zon of  the  hinge-line.  The  muscular  impressions  appear  to  be  narrow  and 
not  very  deep,  though  the  ridge  bounding  the  posterior  one  is  quite  prominent. 

Although  internal  casts  aud  specimens  having  the  basal  margins  of  the 
valves  a  little  worn,  seem  to  be  exactly  equivalve,  when  well  preserved  indi- 
viduals are  examined,  it  will  lie  seen  that  the  basal  bonier  of  the  left  valve 
projects  slightly  beyond  that  of  the  other,  and  is  provided  with  a  shallow 
groove  for  the  reception  of  the  margin  of  the  same.  When  the  two  valves 
are  closed,  and  viewed  on  the  under  side,  it  will  also  be  observed  that  the 
borders  are  a  little  warped  laterally  near  the  middle. 
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This  species  will  be  al  once  distinguished  from  the  following  by  its  much 
larger  cardinal  area,  more  depressed  and  oblique  form  and  warped  base,  as  well 
as  by  ils  more  prominently-rounded  umbonal  slopes.  It  differs  from  old 
specimens  of  C  Shumardi  in  being  more  depressed,  in  having  a  larger  area 
and  a  thicker  shell,  as  well  as  in  its  warped  pallial  border. 

In  some  respects,  this  species  would  conform  more  nearly  to  the  group 
Latiarca,  but  its  distinctly-projecting  internal  plate,  connected  with  the  pos- 
terior muscular  scar,  would  forbid  its  association  with  that  section  of  the  genus. 
The  two  groups,  however,  are  not  always  strongly  distinct,  I  think. 

Locality  and  position. — Fox  Hills  and  Moreau  River;  from  same  position 
as  the  last. 

< •  u  <■  ii !  I  :v  :i     (Idonearca!)    cordata,    M.  &  H. 

Plate  29,  figs.  6,  a,  b. 

Area  (Cuoullaia)  cordata,  Meek  and  Hayden  (Apr.,  1858),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  86. 
Ciicnllaa  cordata,  Meek  and  Haydeu  (Nov.,  1856),  ib.t  285. 

Shell  rhombic-cordate,  very  gibbous,  apparently  equi valve;  pallial  border 
smooth  within;  anterior  side  short  and  rounded;  base  forming  a  semi-ovate 
curve,  the  most  prominent  part  of  which  is  near  the  posterior  extremity  ;  pos- 
terior side  obliquely  truncated  with  a  slightly  convex  outline  above,  narrowly 
rounded  below;  beaks  elevated,  very  ventricose,  incurved  nearly  at  right- 
angles  to  the  hinge,  located  in  advance  of  the  middle ;  cardinal  area  short, 
being  but  little  more  than  half  the  length  of  the  shell,  marked  by  numerous 
very  fine,  straight,  longitudinal  striae,  and  having  on  each  valve  seven  or  eight 
strong,  oblique  grooves,  which  are  deflected  so  as  to  form  angles  of  150°  under 
the  beaks.  Surface  marked  by  distinct  lines  of  growth,  crossed  by  very 
obscure  radiating  costae. 

Length,  2.10  inches;  height  from  base  to  top  of  umbones,  1.95  inches; 
convexity  of  the  two  valves,  1.78  inches;  length  of  ligament-area,  1.25  inches, 
breadth  of  same,  0.30  inch. 

It  is  probable  that  in  young  individuals  the  radiating  costse  are  more 
strongly  marked;  while  on  old  shells,  or  those  that  have  been  slightly  worn, 
they  appear  to  be  generally  obsolete.  The  most  convex  portion  of  the  valves 
is  along  the  posterior  side  of  the  umbonal  slopes,  which  arc  quite  prominent, 
but  not  so  much  so  as  to  form  ridges.     <  *u  the  anterior  side,  there  is  an  irrejj- 
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ular,  rough  sulcus  (possibly  due  to  accident)  extending  from  near  the  beak 
of  each  valve  obliquely  backward  nearly  to  the  base  of  the  shell,  a  little 
behind  the  middle.  None  of  the  few  specimens,  yet  seen,  show  the  hinge 
or  other  internal  characters. 

This  species  differs  from  the  last  in  being  higher  in  proportion  to  its 
length,  and  in  having  more  elevated  beaks,  while  the  anterior  side,  hinge, 
and  ligament-area,  are  much  shorter.  It  seems  not  to  be  very  nearly  related 
to  any  foreign  species  with  which  I  am  acquainted. 

Locality  and  position. — Moreau  River  and  Long  Lake ;  Fox  Hills  group, 
or  No  5  of  the  Cretaceous  series  of  the  Upper  Missouri  country. 

Genus  TRIGONARCA,  Conrad. 

Synon.—Trigonarca,  Courad  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  289;  and  (1867),  Am.  Jour. 

Couch.,  Ill,  9;   also  (1872),  Proceed.  Acad.  N.  Sci.  Philad.,  XX,  54;   and  (1873),  in 

Appendix  to  Kerr's  Report,  Geol.  Survey  of  N.  Carolina,  2. — Stoliczka  (1871),  Palseout., 

Iudica  III,  number  V,  337. 
Breviarca,  Courad  (1872),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XX,  54 ;  and  (1873),  Appeudix  to  Kerr's 

Geological  Report  N.  Car.,  3  (as  a  subgenus  of  Trii/onarca). 
Cucullwa,  Pectunculus  (=  .lxinaa),  and  Area  (sp.),  of  several  authors. 

Eh/m — rplyavoc,  triangular.;  and  Area. 
Type — Cucullcea  Alaeonensis,  Conrad. 

Shell  thick,  gibbous,  equivalve,  varying  from  subtrigonal  to  subtrape- 
zoidal,  orbicular  or  suboval ;  hinge-area  small  or  moderately  developed,  with 
cartilage- furrows  longitudinal,  and  divaricating  between  the  beaks,  or  minute 
and  transverse;  hinge  more  or  less  arched,  narrow  in  the  middle,  and  often 
widening  toward  the  extremities,  provided  with  numerous  radiately-arranged, 
generally  straight  denticles,  the  lateral  of  which  are  longer  than  the  others; 
posterior  muscular  scar  provided  with  a  slightly-projecting  marginal  lamina, 
somewhat  as  in  Cucullcea;  surface  marked  with  concentric  striae,  and  often 
obscure,  or  obsolescent  radiating  strife  or  costa?.. 

The  above  synonymy  and  diagnosis  include  two  rather  distinctly- 
marked  groups,  or  subgenera,  distinguished  as  stated  below : 

1.  trigonarca,   Conrad  (typical). 

Shell  subtrigonal  or  subtrapczoidal,  with  posterior  margin 
obliquely  truncated,  and  posterior  basal  extremity  more  or  less 
angular;  posterior  umbonal  slopes  prominently  rounded  or  angular; 
hinge-area  divaricately  furrowed;  hinge-teeth  rather  strong. — (Type 
as  stated  above.) 
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2.  breviarca,   Conrad. 

Shell  small,  suborbicular  or  suboval,  more  or  less  rounded  at  the 
extremities,  or  rarely  truncated  obliquely  behind;  surface  nearly 
smooth,  or  finely  radiately-striated  ;  hinge-area  with  minute  cross- 
striae;  hinge-denticles  very  fine  and  crowded. —  T.  perovalis,  Conrad. 

It  is  possible  that  the  little  shells  composing  the  Breviarca  group  should 
be  separated  genetically  from  the  typical  trigonarcs.  Their  smaller  size, 
generally  shorter  form,  smoother  or  minutely  striate  surface,  finely  cross- 
striated  area,  and  particularly  their  fine,  crowded  hinge-denticles,  give  them 
a  peculiar  aspect,  contrasting  rather  decidedly  with  the  larger  typical  group. 

The  genus  Trigonarca  is  pre-eminently  characteristic  of  the  Cretaceous 
system,  in  which  numerous  species  are  found.  It  seems,  however,  to  have 
attained  its  greatest  development,  both  as  to  the  number  of  species  and  the 
large  size  of  some  of  them,  in  the  Cretaceous  rocks  of  Southern  India,  where 
only  the  typical  section  appears  to  occur,  unless  some  of  the  species  referred 
by  Dr.  Stoliczka  to  Axincea  may  belong  to  the  Breviarca  group.  Both  sections 
occur  in  the  Cretaceous  of  this  country. 

So  far  as  yet  known,  no  species  of  this  genus  occurs  in  either  older  or 
more  recent  formations  than  the  Cretaceous.  It  seems  to  hold  an  interme- 
diate position  between  Cucullcea,  Axincea,  and  Noetia;  most  nearly  resembling 
the  latter,  to  which  the  typical  section  is  very  closely  allied.  It  differs  from 
Noetia  raainly  in  its  arched  instead  of  angular  hinge-line,  straighter  hinge- 
denticles,  smoother  surface,  and  in  having  a  slightly-projecting  edge  to  its 
posterior  muscular  scar. 

The  little  shells  included  in  the  Breviarca  group  most  nearly  approach 
Axincea,  but  have  generally  a  less  regularly-rounded  outline,  more  gibbous 
valves,  finer  and  more  crowded  hinge-denticles,  and  also  differ  in  having  the 
hinge-area  minutely  cross-striated,  and  the  edge  of  the  posterior  muscular  scar 
a  little  more  projecting,  somewhat  as  in  Cucullcea*  It  would  be  difficult, 
however,  to  distinguish  some  of  the  round  species  from  Axincea  without 
examining  the  hinge-area  and  interior,  while  others  more  nearly  approach  the 
typical  forms  of  the  genus. 

*  In  some  species,  there  are  faint  indications  of  a  similar  projection  of  the  posterior  margin  of  the 
anterior  muscular  scar  also.     This  is  the  case  with  Mr.  Conrad's  /•'.  mnbunata  as  well  as  our  II.  exigua. 
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Trigonarca    (Brtviarca!)    S  i  o  u  x  e  n  s  i  s,  H.  &  M. 

Plate  1,  fig.  G. 

Pcctunculua  Siouxensis,  Hall  aud  Meek  (1854),  Memoirs  Am.  Acatl.  Arts  and  Sci.,  V,  384. — Gabb  (1861), 
Synop.  Moll.  Cret.  Form.,  103. 

Jjiiiuii  Shiiueiisis,  Meek  (lst>4),  Smithsonian  Check-List  Cret.  Invert.  Foss.  N.  Am.,  8. 

Shell  (as  inferred  from  internal  casts)  subquadrangular,  gibbous,  a  little 
longer  than  high;  basal  margin  rather  straight;  anterior  outline  vertically 
subtruncated,  but  convex  along  the  middle,  and  rounding  rather  abruptly  into 
the  base,  as  well  as  to  the  hinge  above;  posterior  side  obliquely  truncated 
abovej  and  narrowly  rounded  below  ;  hinge-margin  a  little  straightened  along 
the  middle,  but  curving  downward  at  each  end ;  hinge-denticles  small  and 
rather  crowded  ;  beaks  nearly  central,  and  slightly  or  not  at  all  oblique. 
Cardinal  area  and  surface-markings  unknown, 

Length,  about  0.93  inch;  height,  0.84  inch. 

We  yet  only  know  this  species  from  internal  casts,  which,  of  course,  give 
no  idea  of  the  nature  of  its  surface-markings  or  of  its  hinge-area.  There  can 
scarcely  be  any  doubt,  however,  from  its  obliquely-truncated  posterior  margin, 
rather  gibbous  form,  and  general  aspect,  that  it  belongs  more  properly  to  the 
genus  Trigonarca  than  to  Axincea;  while  the  fineness  of  its  hinge-denticles 
rather  indicates  for  it  a  place  in  the  Breviarca  section,  than  with  the  typical 
trigonarcs. 

As  we  have  not  succeeded  in  finding  any  specimens  as  well  preserved  as 
that  originally  figured  in  the  paper  cited  above,  it  has  been  thought  preferable 
to  give  merely  a  copy  of  the  original  figure  on  our  plate. 

Locality  and  position. — Mouth  of  Big  Sioux  River,  on  the  Missouri; 
from  the  Dakota  group  of  the  Upper  Missouri  Cretaceous  series. 

Trigonarca   (Breviarca?)  Salinaensis,  Meek. 
Plate  2,  figs.  1,  (i,  b,  c. 

Shell  small,  suborbicular,  gibbous  ;  rounded- subtruncate  anteriorly,  semi- 
ovate  below,  and  apparently  slightly  truncal ed  behind;  hinge-line  declining 
rather  distinctly  from  the  beaks;  hinge-denticles  comparatively  rather  strong, 
about  eight  of  them  being  seen  on  what  appears  to  be  the  anterior  side  of  the 
beaks  in  one  valve;   muscular  impressions  very  faintly  marked;  beaks  promi- 
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nent,  central,  very  gibbous,  and  incurved  withoul  visible  obliquity.  Hinge- 
area  and  surface-markings  unknown. 

Length,  about  0.26  inch;   height,  0.23  inch;   convexity,  0.2:5  inch. 

As  in  the  last,  this  little  shell  is  only  known  in  the  condition  of  internal 
casts.  At  one  time  I  thought  it  might  possibly  be  the  young  of  T.  Siouxensis, 
but  a  more  careful  examination  shows  that  it  has  proportionally  more  ventri- 
cose  beaks,  and  that  its  dorsal-margin  declines  more  directly  from  the  same, 
instead  of  being  somewhat  straightened  along  the  middle,  while  its  denticles 
are  proportionally  larger  and  less  numerous.  The  specimens  are  very 
imperfect,  only  the  one  figured  showing  impressions  of  the  hinge-teeth  on  one 
side  of  the  beaks.  Still,  it  seems  desirable  to  call  attention  to  it  as  charac- 
teristic species  of  this  rock. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas;  in 
the  Dakota  group  of  the  Upper  Missouri  Cretaceous  series.  Prof.  B.  F. 
Mudge,  collector. 

Trigouarca    (Brc  vi  arc  a)    cxigua,   M.  &  H. 

Plate  15,  figs.  2,  a,  6,  c,  d,  e,  f. 

Cuculhm  exrigua,  Meek  aud  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  275. 
Area  exigua,  Meek  and  Hayden  (Oct.,  1860),  ib.,  XII,  428. 

Shell  very  small,  rather  thick,  subquadrate  or  rhombic-cordate,  gibbous, 
equivalve;  anterior  margin  rounded  ;  posterior  side  obliquely  truncated  ;  base 
rounding  up  regularly  in  front  and  abruptly  behind,  being  nearly  straight 
along  the  middle;  ligament-area  well  defined,  equaling  a  little  more  than  half 
the  length  of  the  shell,  provided  with  a  divaricating  linear  groove,  extending 
from  near  the  beaks  to  the  cardinal  margin  so  as  to  inclose  a  triangular  space, 
which  is  crossed  at  right  angles  to  the  hinge  by  very  regular,  closely-arranged, 
minute  parallel  striae  ;  pallial  margin  smooth  within  ;  beaks  prominent,  gibbous, 
rather  distant,  central,  and  incurved  at  right  angles  to  the  hinge.  Surface 
marked  by  a  few  distant  concentric  furrows  and  extremely  fine  striae, 
crossed  by  equally  fine,  obscure,  closely-arranged  radiating  striae. 

Length,  0.32  inch;  height,  0.2G  inch;  convexity,  0.25  inch. 

The  hinge-denticles  in  this  species  are  slightly  bent  at  their  inner  (lower) 
ends,  and  radiate  outward  so  that  those  on  each  side  intersect  the  hinge-line 
at  an  angle  of  about  40°.  The  hinge  is  comparatively  broad  toward  the  ex- 
tremities, and  narrow  in  the  middle.     Internal  casts  show  that  the  anterior 
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and  posterior  muscular  impressions  are  bounded  by  slightly  prominent  linear 
ridges  extending  up  toward  the  beaks. 

This  little  shell  seems  to  agree  exactly  in  all  respects  with  Mr.  Conrad's 
group  Breviarca,  excepting  that  there  is  a  single  cartilage-furrow  divaricating 
from  near  the  middle,  so  as  to  inclose  a  triangular  space  between  the  beaks, 
in  the  hinge-area  of  each  valve;  but  it  also  has  the  minute  cross-striae  seen 
on  the  typical  species  of  Breviarca,  though  they  are  confined  to  the  central 
triangular  space  of  each  area,  instead  of  occupying  the  whole.  I  cannot 
believe,  however,  that  this  slight  difference  is  of  even  subgeneric  importance. 

Specifically,  this  shell  seems  to  be  most  nearly  allied  to  T.  (Breviarca) 
Saffbrdi,  Gabb  (sp.),  but  it  is  proportionally  higher  and  shorter  as  well  as 
more  gibbous,  while  nothing  is  said  in  Mr.  Gabb's  description  of  that  species 
respecting  any  such  peculiarities  of  the  hinge-area  as  those  seen  in  our  shell. 

Locality  and  position. — Mouth  of  Milk  River,  on  the  Missouri,  and  near 
the  forks  of  Cheyenne  River;  in  the  upper  beds  of  the  Fort  Pierre  group,  or 
No.  4  of  the  Nebraska  Cretaceous  series. 

Genus  AXINJEA,  Poli. 

Synon.—Axinaia,  Poli  (1791),  Test.  Utr.  Sic,  I,  32.— H.  and  A.  Adams  (1858),  Gen.  Eecent  Moll.,  II,  541.— 

Meek  (1864),  Smithsonian  Check-List  N.  A.  Cret.  Fossils,  8.— Gabb  (1864),  Paheont. 

California,  I,  197 ;  and  ib.,  II  (1869),  196. 
Axiiiceoderma,  Poli  (1795),  Test.  Utri.  Sic,  II,  254.— Oken  (1815),  Zool. 
Glycimeria,  Humphrey  (1797),  Mus.  Col.,  50  (not  of  Lam.  and  others). 
Tuccta,  Bolteu  (1798),  Mus.  Bolt.,  102,  2d  ed. 
PectuncuUs,  Lam.  (1799),Prodr.,89;  and  (1801),  Syst.,  115.— Koissy  (1805),  Moll.,  VI,  404— Feruss. 

(1821),  Tabl.  Syst.,  xli.— Rang  (1829),  Man.,  28*.— Bronu  (1838),  Leth.,  935.— Sow.,  jr. 

(1S42),  Conch.  Man.,  2d  ed.,  218.— Hanley  (184C),  111.  Cat.,  163.-D'Orbigny  (1844), 

Pal.-eont.  Fr.,  Ill,  186 ;  and  of  many  others. 

Etym. — dfu>j;,  an  ax. 

Examp. — Area  glycimeria,  Linn. 

Shell  orbicular,  equivalve,  nearly  or  quite  equilateral;  margins  closed, 
smooth  or  crenate  within;  surface  ornamented  with  radiating  costse,  concen- 
trically striate,  or  nearly  smooth,  covered  by  a  fimbriated  epidermis;  beaks 
not  oblique;  ligament-area  well  developed  and  divaricately  furrowed  ;  hinge 
arcuate  and  provided  with  radiately-arranged  denticles;  muscular  impressions 
and  pallial  line  well  defined,  the  former  generally  with  somewhat  projecting 
margins,  but  without  a  distinct  plate. 

H.  and  A.  Adams  propose  to  separate  as  a  subgenus,  under  the  name 
Pcctunculus,  the  species  of  Axitma  that  are  ornamented  by  prominent  radiat- 
ing cosfa3.     Among  the  fossil  species,  however,  there  are  so  many  gradations 
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between  those  that  are  costate  and  those  that  are  not,  that  it  would  be  diffi- 
cult in  separate  them  into  subgenera  on  this  character. 

This  irenus  is  closely  related  to  Trigonarca  of  Conrad,  particularly  to  the 
subgenus  Breviarca  From  the  first  it  is  distinguished  by  its  more  rounded, 
compressed  form  and  regularly-convex  valves,  without  prominent  posterior 
umbonal  slopes.  From  the  Breviarca  group  it  also  differs,  though  less  strongly, 
in  the  same  characters  of  form,  and  in  having  much  coarser  and  less  crowded 
hinge-denticles,  and  in  having  its  cardinal  area  divaricately  furrowed  instead 
of  merely  marked  by  very  fine  cross-strife.  The  breviarcs  are  also  all  smaller 
shells  than  the  average  size  of  Axincea. 

The  genus  Axincea'is  said  to  occur  in  the  Trias  and  Jura,  but  the  species 
from  these  rocks  are  few  and  not  very  well  known.  It  is  well  defined,  how- 
ever, and  not  uncommon  in  the  Cretaceous.  It  also  ranges  through  the 
Tertiary,  and  probably  attains  its  greatest  development  in  the  existing  seas. 
The  living  species  are  most  abundant  on  the  coast  of  America,  but  they  like- 
wise occur  in  European  seas  as  well  as  on  the  coasts  of  Africa,  Australia,  &c. 

I  \  i  1 1  be  i >    siibimbricata,    M.  &H. 

Plate  23,  figs.  14,  a,  1>,  e. 

Petunatlus  subimbricatus,  Meek  and  Hayden  (18571,  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  IX,  14G. 
Jxinan  subimbriaila,  Meek  and  Hayden  (1860),  ib.,  XII,  185. 

Shell  subcircular,  or  slightly  longer  than  high,  moderately  convex;  extrem- 
ities rounded,  the  posterior  side  being  sometimes  a  little  broader  and  less  regu- 
larly rounded  than  the  other;  base  forming  a  very  nearly  semicircular  curve, 
and  strongly  crenulate  within  ;  hinge-area  rather  small,  marked  by  about  6ve 
to  seven  distinct  grooves ;  beaks  almost  central,  rather  gibbous,  obtuse,  and 
neither  oblique  nor  distinctly  incurved ;  hinge  a  little  arched,  teeth  distinct, 
lateral  ones  oblique  and  curved,  the  concave  sides  being  turned  outward  from 
the  middle;  muscular  impressions  rather  large,  but  shallow.  Surface  orna- 
mented by  distinct  lines  of  growth,  crossed  by  numerous  regular,  simple, 
depressed,  radiating  costaa,  about  twice  as  broad  as  the  grooves  between. 

Length,  1.55  inches;  height,  1.36  inches;  convexity  of  the  two  valves, 
1.03  inches. 

On  the  surface  of  specimens  a  little  weathered,  the  concentric  markings, 
which  are  slightly  arched  in  crossing  the  costae,  seem  to  be  rather  imbricating 
near  the  borders  of  the  shell;  this  character,  however,  may  not  be  conspicu- 
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ous*in  all  cases.  Although  the  substance  of  the  shell  is  distinctly  laminated, 
the  laminse  appear  obscurely  fibrous  on  cross-fractures,  when  examined  with 
a  magnifier. 

Associated  with  the  above,  a  single  valve  of  a  much  smaller  individual 
(figs.  14,  b  and  c)  was  found,  which  has  a  comparatively  smaller  ligament-area, 
a  less  prominent  beak,  straighter  cardinal  edge,  and  not  so  many  hinge-teeth  ; 
while  its  costse  seem  to  be  obsolete  over  larger  spaces  at  the  extremities  <>! 
the  hinge.  This  may  possibly  belong  to  another  species;  but  as  the  differ- 
ences noted  may  be  due  to  the  fact  of  its  being  a  young  shell,  it  is  undesirable, 
without  more  specimens  for  comparison,  to  separate  it  as  a  distinct  species. 

Locality  and  position. — Heart  River;  upper  part  of  the  Fox  Hills  beds, 
of  the  Upper  Missouri  Cretaceous  series. 

Genus  LIMOPSIS,  Sassi. 

Synon.—Limopsis,  Sassi  (1827),  Giron.  Ligust.  **.— Gray  (1847),  Zoiil.  Proc,  198.— Meek  and  Hayd.  (1856), 
Proceed.  Acad.  Nat.  Sei.  Philad.,  VIII,  66.— H.  and  A.  Adams  (1858),  Genera  Recent 
Moll.,  II,  543.— Chenu  (1862),  Man.  Couch.,  II,  147.— Gabb  (1864),  Palajont.  Cal.,  1,200. 

Trigoiwcuelia,  Kyst  (1336),  Eech.  sur  les  coq.  foss.  de  Houss.,  12. — D'Orbigny  (1843),  Palaxmt.  Fr., 
Ill,  801. 

Trigonocelia,  Sizmouda  (1842),  Synon.  anim.,  invert.,  20.— Pot.  et  Mich.  (1844),  Gall.,  I,  117. 

Trigonoaelia,  Gray  (1842),  Synon.  Brit.  Mns.,  92.— Nyst  (1846),  Foss.  Tert.  Belg.,  293. 

Pectunculina,  d'Orbigny  (1843),  Palasont.  Fr.,  Ill,  182.— Geiuit-z  (1846),  Grundr.  d.  Ve.rst.,  446. 

Etym. — Lima;  and  oftr,  form. 
Type, — L.  multistriata,  Forsk. 

Shell  suborbicular,  equiva've,  nearly  equilateral,  sometimes  slightly 
oblique,  closed  all  around;  ligament-area  small,  with  a  triangular  cartilage- 
pit  in  the  middle;  hinge  arcuate,  and  provided  with  a  series  of  small,  radiately- 
arranged  teeth  in  each  valve,  interrupted  by  the  cartilage-pit;  pallial  line  and 
muscular  impressions  as  in  Axincea,  excepting  that  the  posterior  muscular 
scars  are  sometimes  larger  than  the  anterior ;  surface  concentrically  or  radi- 
ately  striated,  or  nearly  smooth. 

The  shells  of  this  genus  resemble  Axincea,  but  may  be  readily  distin- 
guished by  having  a  cartilage-pit  at  the  middle  of  the  hinge-area.  They  are 
also  usually  smaller,  more  oblique  shells. 

The  genus  Limopsis  is  said  to  be  represented  in  the  Alpine  Trias.  It 
also  occurs  i-n  the  Jurassic  rocks,  as  well  as  the  succeeding  formations,  and  in 
the  existing  seas.  Some  twelve  to  fourteen  recent  species  are  already  known, 
and  it  is  probable  that  the  genus  is  quite  as  abundantly  represented  now  as  it 
was  at  any  of  the  pasl  geological  periods.  The  existing  species  occur  in  the 
Chinese  and  Japanese  Seas,  the  Red  Sea,  al  the  Cape  of  Good  Hope,  &c. 
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i .  i  in  o  p  s  i  s   i>  si  i'  v  u  1  a ,   M.  &  h 

Plate  28,  ligs.  17,  «,  b,  e. 

Pectunculina  purrula,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  8fi. 
Limopsin  parrula,  Meek  and  Hayden  (185(3),  ib.,  285. 

Shell  very  small,  obliquely  rhombic-suboval,  moderately  compressed; 
anterior  side  rounded,  usually  a  little  more  prominent  above  than  below ; 
base  forming  a  rather  broad  curve,  sometimes  nearly  straight  in  the  middle; 
posterior  side  obliquely  truncated  above,  and  more  or  less  narrowly  rounded 
below  ;  pallial  margin  faintly  crenulate  within  ;  hinge  somewhat  arched  on  the 
inside,  generally  equaling  nearly  half  the  length  of  the  shell,  and  provided 
with  three  or  four  teeth  on  each  side  of  the  small  triangular  pit  for  the  recep- 
tion of  the  ligament ;  cardinal  area  small,  but  well  denned  ;  beaks  moderately 
elevated,  pointed,  and  incurved  at  right  angles  to  the  hinge,  located  slightly 
in  advance  of  the  middle.  Surface  marked  by  fine  lines  and  occasional 
stronger  marks  of  growth,  crossed  by  exceedingly  obscure,  fine,  radiating, 
subpunctate  striae,  which  are  usually  nearly  or  quite  obsolete  on  the  anterior 
part  of  the  shell. 

Length,  0.23  inch;  height,  0.20  inch;  convexity  of  the  two  valves,  0.14 
inch. 

The  radiating  lines  are  more  distinct  on  the  inside  of  the  shell  than 
without,  especially  on  the  middle  and  posterior  portions,  where  they  corre- 
spond to  the  crenulations  of  the  border.  They  are  not  very  distinctly  punc- 
tate, but,  under  a  good  magnifier,  seem  to  be  slightly,  though  not  regularly  so. 
Generally  speaking,  the  radiating  lines  are  not  visible  without  the  aid  of  a 
lens,  and  often  appear  quite  obsolete  over  the  whole  surface. 

At  a  first  glance,  this  little  shell  is  apt  to  be  confounded  with  Cardium 
rarum  of  Evans  and  Shumard,  with  which  it  is  often  associated.  In  form, 
and  many  of  its  other  characters,  it  is  very  similar  to  L  striato-punctata  of 
the  same  authors ;  but  it  presents  a  very  marked  difference  in  point  of  size, 
the  latter  being  near  four  times  as  large  as  the  largest  specimens  among 
hundreds  of  this  species  in  our  possession.  The  radiating  striae  are  also  much 
more  distinct  on  L.  striato-punctata  than  the  species  now  before  us.* 

*  I  have  never  seen  the  original  type  of  L.  striato-jninctuta,  nor  had  I,  at  the  time  of  writing  these 
remarks,  seen  any  specimen  agreeing  with  the  description  of  the  same.  Since  the  foregoing  remarks 
were  sent  to  the  printer,  however,  a  perfect  example,  from  near  the  Black  Hills,  agreeing  almost  exactly, 
in  size,  proportions,  and  surface-markings,  with  the  description  and  measurements  of  that  shell,  was 
sent  to  me  by  a  friend.  On  comparing  this  with  our  specimens,  it  is  found  to  present  the  additional 
difference  of  having  an  undefined  shallow  sulcus  extendiug  obliquely  forward  and  downward  from  the 
anterior  side  of  the  beaks  to  the  front  margin,  to  which  it  imparts  a  slightly  sinuous  outline. 

13    H 
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Locality  and  position. — Yellowstone  River,  150  miles  above  its  mouth ; 

in  beds  containing  the  fossils  of  both  the  Fort  Pierre  and  Fox  Hills  groups 

(Nos.  4  and  5),  where  it  occurs  in  immense  numbers  and  in  a  fine  state  of 

preservation. 

NUCULIDiE. 

Genus  NUCULA,  Lamarck. 

Synon.—Nucula,  Lam.  (1799),  Prodr.  87;  aud  (1809),  Phil.  Zool. ;  and  (1819),  Hist.,  VI,  1,  57.— Feruss. 
(1821),  Tab.  Syst.,  xli.— Latr.  (1825),  Fam.  Nat.— Desh.  (1832),  Eucyc.  Meth.,  Ill,  632.— 
Bronn.  (1835),  Letta.  (2d  ed.),369  aud  929.— Reeve  (1841),  Couch.  Syst.,  I,  108;  aud 
of  many  others. 
Acila,  H.  and  A.Adams  (1858),  Gen.  Keceut  Moll.,  II,  545  (subgenus  of  ifitcula). — Cheuu  (18C2), 
Man.  Conch.,  II,  179. 

Etym. — Diminutive  of  nax,  a  nut. 
Type. — Area  nucleus,  Linn. 

Shell  transversely-ovate  or  ovate-subtrigonal,  short,  and  generally  trun- 
cated behind,  and  longer,  with  a  more  or  less  rounded  outline,  anteriorly  ; 
beaks  near  the  posterior  side  and  turned  backward ;  surface  smooth,  or 
ornamented  by  radiating,  concentric,  or  zigzag  divaricating  stria?-  or  costse, 
and  covered  by  an  olivaceous  epidermis ;  hinge  angulated  under  the  beaks, 
and  provided  at  the  angle  with  an  oblique,  prominent,  internal  cartilage-pit, 
on  each  side  of  which  the  small,  deeply-interlocking  denticles  are  arranged; 
ligament  sometimes  snbexternal ;  inner  layers  highly  nacreous. 

H.  and  A.  Adams  have  proposed  to  separate  this  genus  into  two  sub- 
genera, distinguished  as  follows : 

1.  nucula,  Lam.  (typical). 

Shell  with  radiating  markings,  smooth,  or  merelv  concentrically 
striate. — (Type  as  above.) 

2.  acila,  H.  &  A.  Ad. 

Shell  with  zigzag  divaricating  markings. — N.  divaricata,  Hinds. 

The  fact  that  the  truncated  and  shorter  side  of  the  shell  in  this  genus  is 
the  posterior,  and  the  beaks  are  directed  backward  instead  of  the  reverse,  as 
in  most  genera  of  bivalves,  gives  the  animal  and  the  shell  the  singular  appear- 
ance of  occupying  reversed  positions  with  relation  to  each  other.  What 
-seems  to  be  the  lunule,  and  is  often  described  as  such,  also  differs  in  really 
corresponding  to  the  escutcheon  of  other  types. 

The  shells  of  this  genus  are  readily  distinguished  from  those  of  Lcada, 
Yoldia,  and  Neilo,  by  their  more  angular  hinge,  strongly  pearlaceous  luster, 


INVERTEBRATE  PALEONTOLOGY.  DO 

simple  i)allial   line,   and   general   form.     They  also  differ  from  the  latter  by 
having  an  internal  cartilage-pit. 

Until  the  hinge  and  interior  of  a  number  of  Palaeozoic  species  that  have 
been  referred  to  Nucula  can  l>e  more  clearly  seen  than  has  yet  been  done, 
tin'  exact  period  at  which  the  genus  was  first  introduced  cannot  be  very 
satisfactorily  determined.  Most  of  the  Palaeozoic  species  that  have  been 
described  under  the  name  Nucula  belong  to  Tellinomya  and  other  allied 
groups.  Some,  however,  seem  to  be  true  nuculas,  even  from  the  Devonian, 
and  possibly  a  few  from  the  Silurian.  From  the  Carboniferous,  we  have 
species  (such  as  N  parva,  McChesney)  that  seem  to  present  all  the  charac- 
ters of  the  genus,  both  internal  and  external.  The  genus  Nucula  also  occurs 
through  all  of  the  later  formations,  and  is  well  represented  in  our  existing 
seas.  It  was  quite  abundantly  represented  during  the  Cretaceous  and  Ter- 
tiary epochs,  in  the  latter  of  which  it  appears  to  have  attained  its  greatest 
development.  The  recent  species,  like  the  extinct,  are  widely  distributed, 
the  former  being  found  generally  in  rather  deep  water  on  muddy  bottoms  of 
the  North  American  seas,  as  well  as  on  the  coasts  of  Japan,  China,  Norway, 
Chili,  &c. 

Nucula   snbplaua,    M.  &  H. 

Plato  17,  ligs.  7,  a,  h. 
Nucula  subplana,  Meek  and  Haydeu  (Ap.,  1856),  Proceed.  Acad.  Nat.  Sei.  Pbilad.,  VIII,  85. 

Shell  small,  broad-ovate,  approaching  subtrigonal,  much  compressed, 
with  height  about  four-fifths  the  length  ;  posterior  or  shorter  side  obliquely 
truncated  above,  and  narrowly  rounded  below  ;  anterior  side  longer  and  more 
broadly  rounded  ;  basal  margin  semi-ovate  in  outline,  not  crenulate  within ; 
dorsum  declining  a  little  with  a  slightly  convex  curve  from  the  beaks  ante- 
riorly, and  a  little  concave  and  sloping  abruptly  behind ;  beaks  moderately 
prominent,  compressed,  and  located  about  half-way  between  the  middle  and 
the  posterior  or  shorter  side ;  teeth  of  the  hinge  about  fifteen  in  each  valve 
in  front  of  the  beaks,  and  a  smaller  number  behind ;  muscular  and  pallial 
impressions  faintly  marked.     (Surface  unknown.) 

Length,  0.37  inch  ;  height,  0.26  inch  ;   breadth,  0.12  inch.* 
Having  only  seen  internal  casts   of  this  little  Nucula,  I  of  course  know 
nothing  of  its   surface-markings,  though  it  was   probably  merely  marked  by 

*  Fig.  7  a  represents  the  uiubonal  region  too  much  depressed. 
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concentric  striae,  as  the  species  of  this  genus  having  radiating  costse  or  stria? 
usually  retain  some  traces  of  them  on  casts  of  the  interior.  Its  small  size,  and 
decidedly  compressed  form,  will  distinguish  it  from  all  the  other  Upper  Mis- 
souri species  yet  known. 

It  appears  to  be  very  similar  in  form  and  general  appearance,  to  JV.  Ray- 
monds of  M.  d'Archiac,  from  Barns  de  Rennes  (Bui.  Geol.  Soc.  Franc.,  II, 
2e  se*r.,  pi.  3,  fig.  16),  but  is  proportionally  a  little  shorter,  and  its  muscular 
impressions  are  less  distinct.  It  also  differs  in  having  its  inner  margin  smooth, 
while  that  of  N.  Raymondi  is  described  as  being  finely  crenulate. 

Locality  and  position. — Yellowstone  River,  150  miles  from  its  mouth,  in 
a  bed  containing  a  blending  of  the  fossils  of  the  upper  part  of  the  Fort  Pierre 
and  Fox  Hills  groups;  or  Nos.  4  and  5  of  the  Upper  Missouri  Cretaceous 
series. 

IV  ii  c  u  la    obsolctistriiita,   M.  &  H. 

Plate  15,  figs.  10,  c,  d. 
Nucula  obsolelistriata,  Meek  and  Hayden  (Nov.,  1850),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  VIII,  275. 

Shell  transversely  elliptic-oval,  rather  convex,  thick;  anal  or  shorter  side 
obliquely  truncated,  with  a  concave  outline,  from  the  beaks  to  posterior  basal 
extremity,  which  is  angular  or  very  narrowly  rounded;  anterior  extremity 
more  obtusely  subangular;  base  forming  a  semi-ovate  curve,  the  most 
prominent  part  of  which  is  generally  a  little  in  front  of  the  middle; 
cardinal  edges  forming  at  the  beaks  an  angle  of  about  123°;  beak  small, 
depressed,  oblique,  placed  a  little  behind  the  middle;  surface  marked  by  fine 
lines  of  growth,  and  sometimes  a  few  very  small,  obscure,  concentric  wrinkles; 
lunule-like  area  narrow-obovate,  deeply  impressed,  and  distinctly  defined  on 
each  side  by  an  obtuse  ridge. 

Length,  about  1.20  inches;  height,  0.81  inch;  convexity  0.60  inch. 

The  cardinal  edge  is  thinnest  near  the  beaks,  from  which  point  it  grad- 
ually thickens  toward  the  extremities,  especially  in  front  of  the  beaks.  The 
pit  for  the  reception  of  the  ligament  is  acutely  triangular  and  oblique. 
The  posterior  muscular  impression  is  narrow-ovate,  deeply  excavated,  and 
placed  close  up  under  the  extremity  of  the  hinge;  while  the  anterior  one  is 
still  narrower,  quite  shallow,  and  located  very  close  up  under  the  anterior  end 
of  the  same.  There  are  about  thirty  anterior  hinge-teeth  in  each  valve  of 
adult  shells,  and  nearly  half  as  many  behind  the  beaks,  all  of  which  are  curved 


INVERTEBRATE  PALEONTOLOGY".  101 

in  crossing  the  hinge,  so  as  to  present  their  concave  sides  toward  the  ex- 
tremities of  the  shell. 

The  surface  of  slightly-worn  specimens  shows  some  faint  indications  of 
fine,  radiating  striae  ;  but  these  perhaps  belong  more  to  the  inner  laminae, 
which  are  very  distinctly  striate,  than  to  any  external  surface-markings.  Its 
larger  size,  and  other  well-marked  differences,  will  distinguish  this  shell  from 
all  the  Upper  Missouri  species  of  this  genus  yet  known. 

It  is  very  similar  in  form  to  N.  obtusa  of  Fitton,  as  figured  by  d'Orbigny 
(Pal.  franchise,  III,  pi.  300,  figs.  1-3);  but,  in  addition  to  being  rather 
less  compressed,  it  differs  in  having  the  middle  portions  of  the  lunule-like 
area  nearly  flat,  instead  of  carinate.  Its  internal  cast  would  also  be  more 
elevated  at  the  beaks,  while  its  anterior  muscular  impression  is  narrower  and 
located  closer  up  under  the  hinge,  as  well  as  farther  back.  Its  truncated 
posterior  dorsal  margin  is  also  decidedly  more  concave  in  outline. 

Locality  and  position. — Great  Bend  of  the  Missouri;  in  the  lower  part 
of  the  Fort  Pierre  group. 

\  in   ul:i     | >  I  : i  1 1  i  I II  : a  I •  g  i  n  a  t  i i .    M .   &  H. 

Plate  15,  figs.  8,  a,  b;    and  pi.  28,  fig.  16. 
Nucula  plammarginata,  Meek  and  Haydeu  (Ap.,  1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  85. 

Shell  transversely  subovate  or  subelliptic,  compressed  ;  posterior  or 
shorter  side  obliquely  truncated  above,  and  abruptly  rounded  or  subangular 
below  the  middle ;  anterior  or  longer  side  cuneate  and  rather  narrowly 
rounded ;  base  forming  a  regular  semi-elliptic  curve,  not  crenate  within ; 
dorsum  declining  gently  with  a  gradual  convex  curve,  from  near  the  beaks  to 
the  anterior  extremity ;  beaks  small,  incurved,  nearly  contiguous,  and  located 
about  half  way  between  the  middle  and  the  posterior  side ;  surface  marked 
by  very  fine,  irregular,  radiating,  and  minute  concentric  striae  ;  hinge  forming 
at  the  beaks  an  angle  of  about  110°,  having  in  the  adult  some  twenty-six  or 
twenty-seven  denticles  on  the  longer  or  anterior  side  of  the  beaks,  and  about 
ten  behind,  in  each  valve ;  lunule-like  area  behind  the  beaks  lance-ovate, 
flattened  along  each  side,  and  a  little  convex  in  the  middle. 

Length,  0.95  inch  ;   height,  0.66  inch ;   convexity,  0.38  inch. 

The  substance  of  the  shell  in  this  species  is  of  moderate  thickness,  and 
generally  less  brilliantly  pearly  than  that  of  the  next.     In  most  of  our  speci- 
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mens,  the  very  fine  radiating  striae  are  readily  seen,  even  without  the  aid  of  a 
magnifier ;  but  one  of  them  is  partly  covered  by  an  exceedingly  thin 
outer  layer,  on  which  they  are  much  more  obscure.  From  this  fact,  I  infer 
that  the  radiating  striae  are  probably  not  always  readily  seen  on  the  outer 
surface-layer  of  well-preserved  specimens. 

This  species  has  somewhat  the  appearance  of  the  next,  but  may  be  dis- 
tinguished at  a  glance  by  its  less  convex  form,  non-striate  surface,  and  smooth 
inner  margins. 

Locality  and  position. — Moreau  River,  Long  Lake,  Butte  au  Gres,  &c. ; 
from  the  Fox  Hills  group,  or  No.  5  of  the  Upper  Missouri  Cretaceous  series. 

Nucula    canccllata,  M.  &H. 

Plate  28,  figs.  13,  a,  b,  c,  d,  c. 
Kucula  cancellata,  Meek  and  Haydeu  (Ap.,  1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  85. 

Shell  transversely  ovate-subtrigonal,  rather  gibbous  ;  posterior  or  shorter 
side  obliquely  truncated  above,  and  subangular  below,  the  middle ;  anterior 
or  longer  side  a  little  more  rounded  at  the  extremity ;  basal  margin  semi- 
elliptic  or  semi-oval  in  outline,  neatly  crenulate  within  ;  dorsum  declining 
with  a  gently  convex  outline  in  front  of  the  beaks,  and  sloping  more  abruptly 
behind  ;  lunule-like  area  behind  the  beaks  obovate,  flattened,  or  a  little  con- 
cave, and  bounded  on  each  side  by  a  very  slight  ridge;  escutcheon-like  area 
in  front  of  the  beaks  lance-ovate  and  moderately  well  defined;  beaks  rather 
gibbous,  incurved,  nearly  touching,  and  located  a  little  nearer  the  middle  than 
the  posterior  side ;  surface  marked  by  numerous  small,  regular,  simple,  radi- 
ating striae,  which  are  broader  than  the  linear  depressions  between,  near  the 
lower  border,  and  crossed  on  all  parts  of  the  valves  by  smaller,  more  irregular, 
concentric  costae,  so  as  to  form  a  neat  subcancellate  style  of  sculpturing;  hinge 
thick,  forming  an  angle  of  near  120°  at  the  beaks,  and  provided  with  about 
seventeen  to  nineteen  teeth  in  front,  and  about  twelve  behind  the  beaks,  in 
each  valve  of  an  adult. 

Length,  0.93  inch;  height,  0.G5  inch;  convexity,  0.51  inch. 

In  this  species,  the  substance  of  the  shell  is  rather  thick,  and  usually 
retains  its  bright-pearly  lustre.  Where  exfoliated,  the  surfaces  of  the  inner 
laminae  are  seen  to  be  marked  by  faint  radiating  striae,  which  are  also  faintly 
visible  on  the  inner  surface  of  the  valves.  Casts  of  the  interior  show  that  the 
muscular  and  pallial  impressions  are  not  very  strongly  marked.     The  scar  of 
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tlif  posterior  adductor  muscle  is  ovate  and  bounded  by  an  obtuse  ridge,  which 
leaves  on  the  east  a  shallow  groove  extending  up  toward  the  beaks.  The 
anterior  muscular  scar  is  broader  than  the  other,  and  subtrigonal  in  form.  The 
radiating  costse  are  obsolete  on  the  lunular  and  escutcheon-like  areas. 

This  beautiful  Nucula  is  quite  similar  to  N.  pectenata  of  Sowerby  (Min. 
Conch.,  II,  207,  pi.  192,  figs.  6-7  ;  and  d'Orbigny,  in  Palaeont.  France,  III, 
pi.  303,  figs.  8-11),  but  its  costas  are  decidedly  smaller,  and  its  lunule-like 
depression  behind  the  beaks  not  near  so  deep  nor  so  broad,  as  that  of  Sowerby's 
species,  being  there  distinctly  cordate  in  form,  while  in  our  shell  it  is  rather 
narrow-obovate.  Its  muscular  impressions  are  also  much  less  distinct  than 
in  those  of  A",  pectenata,  and  the  crenulations  of  its  free  margins  finer  and 
more  crowded.  The  points  of  difference  between  it  and  the  last  have  been 
already  noticed  in  the  remarks  connected  with  the  description  of  that  species. 

Locality  and  position. — Moreau  River,  Long  Lake,  Deer  Creek,  on  the 
North  Platte,  &c;  from  the  Fox  Hills  group,  or  No.  5  of  the  Upper  Missouri 
Cretaceous  series.  It  also  occurs  on  Yellowstone  River,  Idaho  Territory,  in 
the  upper  part  of  the  Fort  Pierre  group  of  the  same  series. 

LEDIDiE. 

Genus  NUCULANA,  Link. 

Synon. — Niwulana,  Link  (1807),  Rost.  Sauiml.,  Ill,  15J. — H.  and  A.  Adams  (1858),  Genera  Recent  Moll.,  II, 
660.— Meek  (1864),  Smithsonian  Check-List.  N.  Am.  Cret.  Foss.,  8.— Stoliczka  (1871), 
Pah-eont.  Indica,  III,  320. 
Leda,  Schum.  (1817),  Ess.,  172.— Moll.  (1842),  in  Id-over's  Naturh.  Tidssk.,  IV,  91.— Phil.  (1845), 

-  Arch.  f.  Nat.,  XI,  1,  194. 
Lembulus,  Leach  (M.  S.,  1819).— Risso  (1826),  Hist,  IV,  319.— Geinitz  (1846),  Gnuulr.  d.  Verst.,  420 

(not  Sowerby,  jr.,  1842,  =  Nucula,  Lam.). 
Dacryomya,  Agassiz  (1839),  Mem.  snr  les  Moul.  d.  Moll.,  I,  34  ;  and  in  Germ.  Tr.  Sowerby's  Min. 
Conch.,  500  and  578. 

Etym. — Xucula,  a  little  nut. 
Type. — N.  emarginata,  Lam. 

Shell  transversely  subovate,  or  more  or  less  attenuated  and  subrostrate, 
and  closed  posteriorly,  smooth,  or  concentrically-striated,  and  covered  with  an 
epidermis;  beaks  approximate,  incurved,  and  sometimes  directed  a  little  back- 
ward; posterior  umbonal  slopes  often  angular;  hinge-line  slightly  angulated; 
denticles  fine,  prominent,  and  usually  numerous;  cartilage  occupying  a  small 
internal  pit  under  the  beaks ;  pallial  line  with  a  slight  sinus,  or  sometimes 
very  nearly  simple ;  internal  layer  generally  a  little  nacreous. 

The  genus  Nuculana  is  nearly  related  to  Yoh/ia,  but  can  generally  be 
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distinguished  by  the  shell  alone,  which  is  usually  more  attenuated  posteriorly, 
with  more  angular  posterior  umbonal  ridges;  but  more  particularly  by  its  very 
slightly  sinuous  pallial  line.  It  also  more  frequently  has  its  beaks  directed  a 
little  backward.  There  are  species,  however,  that  closely  resemble  Yoldia 
in  most  of  these  characters,  excepting  in  not  having  the  pallial  line  so  deeply 
sinuous  as  in  that  genus. 

From  Nucula,  with  which  it  was  formerly  confounded,  Nuculana  is 
readily  distinguished  by  its  general  form,  less  angular  hinge,  pallial  sinus,  and 
less  pearly  shell 

The  genus  Nuculana  is  known  to  range  back  at  least  to  the  Carboniferous; 
several  species  being  known  from  the  Coal-Measures,  showing  all  of  the  external 
and  internal  characters  of  the  group.  Others,  presenting  at  least  all  of  the 
external  characters,  occur  in  the  Lower  Carboniferous,  and  a  few  in  the  De- 
vonian. Species  have  also  been  referred  to  it  (under  the  name  Leda)  from 
Silurian  rocks,  but  these  probably  belong  to  Tellinomya,  Nuculites,  and  other 
distinct  genera.  The  Permian  species  N.  vinta  (—  Leda  vinta,  King),  has 
its  pallial  line  nearly  or  quite  simple,  and  has  been,  for  that  reason,  referred 
by  Professor  McCoy  to  the  genus  Nucula,  but  it  has  the  form  and  habit  of 
Nuculana,  and,  even  if  not  belonging  to  the  latter,  could  hardly  be  properly 
included  in  the  genus  Nucula. 

This  genus  also  ranges  through  the  Triassic  and  all  succeeding  forma- 
tions, and  probably  attains  its  greatest  development  in  the  seas  of  the  present 
epoch ;  where  it  has  a  wide  geographical  distribution,  being  found  on  the  coasts 
of  Siberia,  Great  Britain,  Japan,  Australia,  the  West  Indies,  &c. 

Nuculana   bisulcata,    M.  &H. 

Plate  15,  fi;;s.  4,  a,  b. 

.Leda  bisulcata,  Meek  and  Hayden  ( 18(51),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIII,  440. 
Nuculana  bisulcata,  Meek  (1864),  Smithsonian  Check-List.  Cret.  Foss.  N.  Am.,  8. 

Shell  small,  transversely  subovate,  rather  gibbous  in  the  central  region ; 
anterior  side  narrowly  rounded  or  subangular  above  the  middle ;  base  nearly 
semi-elliptic,  with  a  very  slight  sinuosity  near  the  posterior  extremity ; 
posterior  end  compressed,  narrow,  and  subangular  in  outline  above  the  middle; 
dorsal  border  sloping  from  the  beaks  at  an  angle  of  about  135°  ;  beaks  rather 
obtuse,  placed  slightly  in  advance  of  the  middle;  posterior  umbonal  slopes 
distinctly  angular,  the  angles  extending  from  the  beaks  along  very  near  the 
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dorsal  margin,  to  the  upper  part  of  the  subangular  extremity,  where  they 
terminate  in  a  small  fold  bordered  below  by  an  obscure,  oblique  sulcus; 
escutcheon  lanceolate,  concave  along  the  middle,  and  strongly  defined  by  the 
umbonal  angles,  just  within  which  there  is,  on.  each  side,  a  narrow,  well- 
defined  sulcus,  extending  from  the  beaks  to  the  posterior  extremity  of  the 
shell ;  lunule  not  defined ;  surface  ornamented  by  small,  rather  distinctly- 
elevated,  regularly-arranged,  concentric  strise. 

Length,  0.31  inch;  height,  0.16  inch;  convexity,  0.13  inch. 

At  a  first  glance,  this  little  shell  might  be  readily  mistaken  for  our  Yoldia 
scitula,  with  which  it  closely  agrees  in  size  and  form.  On  comparison,  how- 
ever, it  will  be  at  once  distinguished  by  its  angular  posterior  dorsal  umbonal 
slopes,  and  distinctly-defined  escutcheon,  with  a  sulcus  just  within  each  of  its 
lateral  margins,  as  well  as  by  its  stronger  concentric  stria?.  It  is  also  a  little 
less  gibbous  and  slightly  more  depressed.  I  know  nothing  of  its  hinge  or 
internal  characters,  but  there  is  something  in  the  expression  of  its  posterior 
dorsal  region,  with  its  angular  umbonal  slopes,  that  indicates  relations  rather 
with  Nuculana  than  Yoldia. 

Locality  and  position. — Deer  Creek,  near  North  Branch  of  Platte  River; 
in  the  lower  part  of  the  Fox  Hills  beds,  or  the  upper  part  of  the  Fort  Pierre 
group  of  the  Cretaceous. 

Nuculana   subnasuta,   H.  &M. 

Plate  15,  rig.  0. 

Nucula  subnasuta,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Arts  ami  Sci.  Boston,  V,  new  series,  384,  pi. 

1,  fig.  10. 
Leda  (Yoldia)  subnasuta,  Meek  and  Haydeu  (Oct.,  i860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  429. 
Nuculana  subnasuta,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  8. 

Shell  transversely  subelliptical,  nearly  or  quite  equilateral,  moderately 
gibbous  in  the  umbonal  region  ;  extremities  rather  narrowly-rounded  or  sub- 
angular,  the  anterior  margin  being  a  little  more  obtuse  than  the  other;  pos- 
terior side  having  a  shallow,  undefined  groove  or  depression  extending 
obliquely  from  the  beaks  to  the  postero-basal  margin,  where  it  produces  a 
very  slight  emargination ;  escutcheon  margined  by  a  faint,  shallow  groove, 
which  extends  from  near  the  beaks  to  the  upper  part  of  the  posterior  extrem- 
ity; beaks  small,  incurved,  and  approximate.  Surface  marked  by  regular 
concentric  striae,  which  become  nearly  obsolete  on  the  extremities ;  crenula- 
tions  of  the  hinge  very  fine. 
14  H 
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Length,  0.78  inch;  height,  0.45  inch;  convexity,  0.36  inch. 

I  have  not  yet  seen  the  interior  of  this  shell,  and  consequently  have  no 
means  of  determining  whether  or  not  its  pallia!  line  is  sinuate.  It  is  mani- 
fest, however,  that  it  cannot  be  properly  retained  in  the  genus  Nucula  as 
restricted  and  understood  by  conchologists ;  and  from  its  analogy,  externally, 
to  the  recent  Nuculana  emarginata,  Lamk.,  it  most  probably  belongs  to  that 
genus,  though  it  differs  from  the  most  characteristic  form  of  the  same.  I 
know  of  no  other  species  in  Upper  Missouri  rocks  with  which  it  is  liable 
to  be  confounded. 

Locality  and  position. — Great  Bend  of  the  Missouri,  below  Fort  Pierre; 
from  the  lower  part  of  the  Fort  Pierre  group,  or  No.  4  of  the  Cretaceous 
series. 

Nuculana?    equilatcralis,    M.  &  H. 
Plate  15,  figs.  7,  a,  b. 
Nucula  equilatcralis,  Meek  and  Hayden  (Ap.,  1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  84. 

My  knowledge  of  this  species  is  entirely  derived  from  the  study  of 
internal  casts.  As  nearly  as  can  be  determined  from  these,  it  may  be  charac- 
terized as  follows:  transversely  elongate-subelliptical,  much  depressed,  mod- 
erately convex  in  the  central  region,  and  narrow  at  the  extremities ;  basal 
margin  forming  a  regular,  but  very  gentle  curve,  apparently  not  crenulate 
within;  hinge-line  sloping  slightly,  and  nearly  equally,  from  the  beaks  toward 
the  extremities,  provided  in  front  and  rear  of  the  beaks  with  about  sixteen 
teeth  in  each  valve ;  beaks  rather  depressed,  and  almost  exactly  central ; 
surface  unknown. 

Length,  0.64  inch;  convexity,  0.21  inch;  height,  0.25  to  0.27  inch. 

Until  the  pallial  line  of  this  species  can  be  more  clearly  seen,  it  will  be 
impossible  to  determine  whether  it  is  Nuculana  or  a  Yoldia*  Its  form, 
however,  would  exclude  it  from  Nucula,  as  that  genus  is  now  understood 
by  conchologists.  I  know  of  no  other  species  in  the  Upper  Missouri  rocks 
with  which  it  is  liable  to  be  confounded ;  all  of  its  associates  resembling  it  in 
other  respects  being  inequilateral.  Excepting  in  this  character,  it  would 
seem  to  be  very  similar  in  form  to  Yoldia  Evansi. 

Locality  and  position. — Moreau  River;  in  Fox  Hills  beds,  or  formation 
No.  4  of  the  Cretaceous  series. 

*  Iu  the  only  specimen  yet  seeu,  its  pallial  line  looks  as  if  it  were  simple,  as  represented  in  the 
figure ;  but  it  may  have  a  small  sinus;  or  possibly  a  more  decided  one,  and  have  to  be  called  Yoldia 

equilatcralis. 
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Genus  YOLDIA,  Moller. 

Synoii.—  ToWo,  H.  P.  C.  Moller  (1842),  Kroyer>8  Nat.  Tidssk.,  IV,  91;    and  (1844),  Ind.  Moll.  Grcenl., 

18,  of.  Zeitsohr.  f.  Moll.,  12.— H.  &  A.  Ad.  (1858),  Gen.  Recent  Moll.  II,  584.— Chenu 

(1862),  II,  180  ;  and  of  many  others. 
Moldia,  Gray  (misprint),  1847. 
Portlandia,  Morch  (18     ).— H.  ami  A.  Adams  (1858),  Genera  Recent  Moll.,  II,  652;  and  others  (not 

Chenu  (1862),  Man.  Conch.,  II,  180). 
Leda  and  Nucula  (species)  of  some  authors ;  but  not  L.  of  Schuin.,  or  N.  of  Lam.,  as  properly 

restricted. 

Etym. — Dedicated  to  the  Countess  Yoldi. 
Examp. — Xucula  Umatilla,  Say. 

Shell  transversely  subovate,  subelliptic,  or  trapezoidal,  thin,  narrowed 
and  compressed,  or  wider  and  truncated  posteriorly,  more  or  less  inequi- 
lateral ;  surface  smooth,  or  finely  striated,  and  covered  by  a  polished  epider- 
mis; free  margins  smooth  within;  inner  layer  slightly  pearly;  denticles  of 
hinge  small,  and  more  or  less  numerous  on  each  side  of  beaks.  Pallial  line 
distinctly  sinuous. 

Two  sections  of  this  genus  are  admitted  by  some  as  subgenerically 
distinct  ;  while  others  do  not  seem  to  regard  them  as  differing  sufficiently  to 
be  separated  in  any  way.     These  sections  may  be  distinguished  as  follows  : 

1.  yoldia,  Moller  (typical.) 

Shell  usually  depressed  or  narrow  subovate,  with  posterior  side 
often  narrowed,  and  a  little  gaping.— Nucula  limatula,  Say. 

2.  PORTLANDIA,   Morcll. 

Shell  proportionally  broader  (higher),  vertically  or  obliquely 
truncated  and  closed  behind. — Nucula  glacialis,  Gray;  and  N.  thraci- 
formis,Storer. 

These  distinctions,  however,  do  not  seem  to  be  of  much  importance ; 
there  being  intermediate  forms  that  might  with  about  as  much  propriety  be 
referred  to  one  as  the  other  of  the  sections.  Both  H.  and  A.  Adams  and  Chenu 
recognize  Portlandia,  however,  as  a  distinct  subgenus  ;  but  by  some  strange 
mistake,  the  latter  author  cites  two  fossil  species  (Nucula  Hcesendonkii,  Nyst, 
from  the  Tertiary,  and  N  pectinata,  Sowerby,  from  the  Cretaceous)  as 
examples;  both  of  which  seem  to  be  true  nuculas,  and  certainly  cannot  be 
properly  included  either  in  a  subgenus,  or  otherwise,  under  Yoldia;  while 
they  are  quite  as  distinct  from  the  recent  typical  species  of  Portlandia. 

The  genera   Yoldia  and  Nuculana  sometimes  so  nearly  resemble  each 
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other  in  form  and  general  appearance,  that  it  is  not  always  easy  to  distinguish 
fossil  species  of  the  two  groups  from  each  other.  When  the  pallial  line,  or 
its  impression  on  internal  casts,  can  be  seen,  however,  its  more  deeply  sinuous 
character  in  Yoldia  is  a  good  distinguishing  character ;  and  the  latter  genus 
also  usually  has  a  larger  cartilage-pit  than  Nuculana.  Again,  the  valves  of 
Nuculana  are  generally  more  depressed,  more  attenuated  posteriorly,  and,  in 
many  cases,  have  the  posterior  umbonal  slopes  more  prominent  or  angular. 
There  are  likewise  said  to  be  differences  in  the  animal  of  these  two  groups  ; 
Yoldia  not  having  the  ventral  lobes  seen  at  the  posterior  margin  of  the  mantle 
in  Nuculana  and  Neilo.  In  the  form  of  the  shell,  the  last-mentioned  genus 
resembles  some  species  of  the  section  Portlandia;  hut  the  pearlaceons  inner 
layer  and  internal  cartilage  of  the  latter  will  at  once  distinguish  the  shells 
of  these  groups. 

From  the  genus  Nucula,  to  which  some  palaeontologists,  who  are  not 
over-particular  in  regard  to  generic  distinctions,  still  persist  in  referring 
fossil  species  of  Yoldia,  the  latter  genus  may  be  at  once  distinguished,  not 
only  by  the  entirely  different  form  and  less  nacreous  character  of  the  shell, 
but  by  the  non-sinuate  pallial  line  of  Nucula,  to  say  nothing  of  the  striking 
differences  of  the  animal  in  these  groups,  which  no  well-informed  concholo- 
gist  now  refers  to  the  same  family. 

The  genus  Yoldia  seems  to  date  back  to  Palaeozoic  times.  At  least,  we 
have  shells  from  the  Carboniferous  and  Permian  rocks  that  have  exactly  the 
form  and  crenate  hinge  of  the  typical  species.  I  am  not  quite  sure  that  I 
have  seen  the  pallial  sinus  in  any  of  these,  though  I  think  traces  of  it  may 
sometimes  be  seen  on  some  of  the  casts  of  the  interior.  Some  of  the  Triassic 
and  Jurassic  species  that  have  been  referred  by  palaeontologists  to  Nuculana 
(=  Leda)  probably  belong  here ;  while  several  ot  the  species  referred  by 
d'Orbigny  and  others,  to  Leda  and  Nucula,  from  the  Cretaceous  of  France, 
seem  to  be  typical  yoldias. 

This  genus  was  also  represented  by  several  species  during  the  Tertiary 
epoch,  and  probably  attains  its  greatest  development  in  the  existing  seas. 
The  recent  species  are  chiefly  found  in  northern  and  antarctic  seas,  and  occur 
on  the  coasts  of  Greenland,  Kamtschatka,  Massachusetts,  &c. 
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Toldia  in  icrodonta,    Meek. 

Plate  2,  fig.  2. 

Toldia  microdonta,  Meek  (1872),  Hayden's  Sixth  Report  United  States  Geological  Survey  of  the  Terri- 
tories, 304. 

Shell  small,  longitudinally  subovate,  rather  compressed;  anterior  margin 
more  or  less  narrowly  rounded,  being  generally  more  prominent  above  the 
middle;  pallial  margin  forming  a  semi-ovate  curve,  being  more  prominent 
before  than  behind  the  middle,  and  curving  up  gradually  and  obliquely  at 
both  ends;  posterior  side  compressed,  and  with  its  margin  narrowly  rounded, 
or  almost  subangular  at  its  connection  with  the  hinge  above;  cardinal  margin 
sloping  gradually  from  the  beaks,  the  posterior  slope  being  very  slightly  con- 
cave in  outline,  and  the  anterior  nearly  straight;  beaks  rather  depressed  and 
placed  a  little  in  advance  of  the  middle;  hinge-line  equaling  about  three- 
fourths  the  entire  length,  and  provided  with  very  fine,  regular,  pointed 
denticles,  of  which  twenty-six  may  be  counted  behind,  and  twenty  before  the 
beaks,  in  each  valve.  Muscular  and  pallial  impressions  very  obscure,  and 
not  visible  on  internal  casts.     Surface  not  well  known. 

Length,  0.50  inch;  height,  0.28  inch;  convexity,  0.14  inch. 
In  general  outline,  and  the  nearly  central  positions  of  its  beaks,  this  shell 
bears  some  relation  to  Yoldia  bisulcata,  M.  and  H.,  from  the  Fox  Hills  group 
of  the  Upper  Missouri  Cretaceous  ;  but  it  is  a  very  decidedly  more  compressed 
species,  and,  judging  from  impressions  left  in  the  matrix,  it  was  evidently  less 
strongly  striated.  Indeed,  it  seems  to  have  been  nearly  smooth,  in  which 
character,  as  well  as  in  some  other  respects,  it  is  probably  more  nearly  related 
to  Y.  Evansi,  M.  &  H.,  from  which  it  differs  in  being  proportionally  shorter, 
higher,  and  more  compressed.  Among  European  species,  it  is  represented 
by  such  forms  as  Yoldia  scapha  (Nucula  scapha,  d'Orbigny,  Paleeont.  of  France, 
III,  pi.  301,  figs.  1-3),  from  which  it  also  differs  in  being  more  compressed, 
with  the  posterior  side  wider,  and  the  posterior  dorsal  slope  distinctly  less 
concave  in  outline. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas;  from 
a  brown  sandstone  of  the  age  of  the  Dakota  group  of  the  Upper  Missouri 
Cretaceous.  Discovered  by  Professor  Mudge,  of  the  Kansas  Agricultural 
College. 
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Voldia   sciliilu,   M.  &  H. 

Plate  28,  fig.  9. 

Nucula  scilida,  Meek  and  Hayden  (April,  1856),  Proceed.  Acad.  Nat.  Sci.,  Pliilad.,  VIII,  84. 

Leda  scititla,  Meek  and  Haydon  (I860),  ib.,  XII,  185. 

Leda  (Yoldia)  scititla,  Meek  and  Hayden  (October,  1860),  ib.,  428. 

Shell  transversely  subovate,  gibbous  in  the  central  and  umbonal  regions ; 
anterior  extremity  rather  narrowly  rounded;  posterior  side  narrower  and 
more  compressed,  subangular  or  very  narrowly  round  in  outline,  the  most 
prominent  part  being  above  the  middle ;  base  forming  a  semi-ovate  curve, 
sometimes  very  slightly  sinuous  near  the  middle  ;  dorsum  declining  from  the 
beaks;  cardinal  border  of  each  valve  having  a  distinct  marginal  groove 
behind  the  beaks,  which  forms,  when  the  valves  are  united,  a  lanceolate, 
escutcheon-like  depression ;  beaks  rather  obtuse,  not  oblique,  placed  a  little 
in  advance  of  the  middle;  surface  marked  by  regular,  fine,  distinct,  concentric 
lines,  which  are  nearly  equal  to  the  grooves  between,  and  more  strongly 
defined  on  the  middle  than  toward  the  extremities  of  the  valves. 

Length,  0,40  inch  ;   height,  0.21  inch  ;  convexity,  0.20  inch. 

This  species  resembles  in  form  and  general  appearance  Yoldia  ventricosa 
(z=  Nucula  ventricosa  of  Hall  and  Meek),  but  differs  in  being  a  much  larger 
and  less  ventricose  shell.  It  is  also  less  prominently  rounded  on  the  ventral 
border,  and  its  beaks  less  nearly  central,  while  its  concentric  markings  are 
proportionally  smaller. 

Our  shell  is  also  similar  to  Leda  Maries,  d'Orbigny  (Palseont.  Fr.,  Ill, 
pi.  301,  figs.  4-6),  a  Gait  species,  but  is  much  more  gibbous,  and  has  more 
elevated  beaks,  which  are  located  nearer  the  middle. 

Some  internal  casts  of  our  species  show  that  its  pallial  line  had  a  rather 
distinct  sinus,  though  the  sinus  is  not  deeper  than  we  sometimes  see  in  the 
genus  Leda.  As  the  form  of  the  shell,  however,  agrees  more  nearly  with 
Yoldia,  I  have  placed  it  in  that  group. 

Locality  and jwsition. — Moreau  River  and  Long  Lake;  in  the  Fox  Hills 
group,  or  No.  h  of  the  Nebraska  Cretaceous  series.  We  also  have  it  from 
beds  on  Yellowstone  River,  containing  a  mingling  of  species  usually  found  in 
the  upper  part  of  the  Fort  Pierre  group  and  the  Fox  Hills  beds. 
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V o  1  tl i a  Evansi,  M.  &H. 

Plate  28,  Bgs.  10,  a,  b,  c. 

Nucula  Evansi,  Meek  and  Hayden  (April,  1850),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  84. 

l.ula  Evansi,  Meek  and  Haydeu  (May,  1860),  ib.,  XII.  185. 

Leila  (Yoldia)  Evanxi,  Meek  and  Haydeu  (October,  I860),  ib.,  429. 

Shell  transversely  elongate-subelliptical,  depressed,  rather  compressed, 
or  a  little  gibbous  in  the  central  and  umhonal  regions;  both  extremities 
narrowly  rounded,  the  most  prominent  part  of  each  being  above  the  middle ; 
basal  margin  nearly  straight,  and  parallel  to  the  cardinal  border  along  the 
middle,  and  rounding  up  gradually  in  front  and  behind ;  dorsal  margin  nearly 
straight,  provided,  behind  the  beaks,  with  a  shallow  groove  in  each  valve ; 
beaks  depressed,  small,  and  almost  in  contact,  located  a  little  in  advance  of 
the  middle  of  the  shell;  surface  smooth,  excepting  very  obscure  traces  of  line 
concentric  stride. 

Length  of  largest  specimen,  0.77  inch ;  height,  0.36  inch ;  convexity, 
0.26  inch. 

Some  internal  casts  of  this  species,  obtained  since  it  was  first  described 
by  us,  show  that  the  posterior  muscular  impression  is  very  narrow-oval,  and 
placed  with  its  longer  diameter  nearly  horizontal.  The  anterior  muscular 
impression  is  larger  than  the  other,  of  an  oval  form,  and  stands  with  its 
longer  diameter  arranged  nearly  vertical.  In  some  specimens,  it  appears  to 
have  had  an  obscure  ridge  extending  about  half-way  down,  from  above,  near 
the  middle,  so  as  to  present  a  slightly  bilobate  aspect.  These  casts  also  show 
that  the  pallia!  line  is  provided  with  a  rather  deep,  rounded  sinus  (see  fig. 
10c),  as  in  the  genus  Yoldia,  to  which  we  have  removed  it. 

In  some  respects  this  species  resembles  the  last,  but  it  attains  a  much 
larger  size,  is  always  more  compressed,  has  less  elevated  beaks,  and  is  propor- 
tionally more  broadly  rounded  posteriorly.  It  also  wants  the  rather  distinct 
concentric  stria?  of  that  species,  being  almost  perfectly  smooth,  excepting 
very  obscure  traces  of  concentric  lines. 

Among  foreign  species,  one  of  its  nearest  representatives  is  Y.  scapha 
(r=  Leda  scapha,  d'Orbigny,  Palseont.  Fr.,  Ill,  pi.  801,  fig.  2),  from  which 
it  differs,  however,  in  having  less  elevated  beaks,  and  in  being  much  broader 
behind  the  beaks,  the  posterior  side  of  Y.  scapha  being  subrostrate. 

Locality  and  position. — Moreau  River,  in  the  Fox  Hills  group ;  and  at 
localities  on  the  Yellowstone  River  with  the  last-described  species:  also,  on 
Milk  River,  apparently  in  the  upper  part  of  Fort  Pierre  group. 
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Voldia.  \  onl  i  iciiMi.  H.  &  M 

Plate  15,  tigs.  5,  a,  h. 

yncnla  vantricosa,  nail  ami  Meek  (1804),  Mem.  Am.  Acad.  Arts  and  Sci.  (u.  s.),  V,  38£>,  pi.  1,  tig.  11  (not 

N.  veutricosa,  Hinds,  1843). 
Toldia  vcntricosa,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  429. 

Shell  very  small,  transversely  ovate,  ventricose  in  the  middle,  and 
compressed  at  the  extremities  ;  anterior  end  rather  narrowly  rounded,  most 
prominent  a  little  above  the  middle;  posterior  side  more  contracted  and 
compressod,  subangular  at  the  extremity ;  base  prominent  and  rounded ; 
beaks  elevated,  and  located  slightly  in  advance  of  the  middle;  surface  marked 
by  regular  concentric  ridges,  which  are  most  distinct  on  the  middle  of  the 
valves,  and  obscure  near  the  extremities ;  sometimes  a  broad  faint  depression 
extends  from  near  the  posterior  side  of  each  beak,  toward  the  lower  part  of 
the  posterior  extremity;  hinge-line  declining  a  little  from  the  beaks,  and 
comparatively  strongly  crenate. 

Length,  from  0.14  lo  0.1G  inch;  height,  about  0.10  inch;  convexity,  a 
little  less  than  the  height. 

The  similarity  between  the  form  and  other  characters  of  this  little  shell 
and  Yoldia  scitula,  leaves  very  little  room  for  doubt  in  referring  it  to  the  same 
genus ;  though  none  of  the  specimens  yet  examined  show  the  pallial  line 
very  distinctly. 

Locality  and  position. — The  specimens  first  described  and  figured  by 
Professor  Hall  and  the  writer,  were  collected  by  Dr.  Hayden  in  1853,  on  Sage 
Creek,  from  the  upper  beds  of  the  Fort  Pierre  group.  The  only  specimens 
since  seen,  are  from  the  South  Fork  of  Clieyenne  River,  where  they  occur  in 
the  same  geological  position. 

UNIONIDiE. 

Genus  MARGARITANA,  Schumacher. 

Synon.—Margaritana,Schum.  (1817),  Essai,  123.— Lea  (1838),  Trans.  Am.  Philos.  Soc,  VI  (u.  s.),  42 ;  and 
Observ.  II,  118  (as  a  subgenus  of  Margaron).— Swaiuson  (1840),  Malac,  288  and  382. — 
Agassiz  (1852),  Arcli.  f.  Nat.,  I,  314. 

Alasmidonta,  Say  (1818),  Jour.  Philad.  Acad.  Nat.  Sci.,  I,  459.— Raf.  (1620),  Monog.  Bivalves  Ohio. 

Alasmodonta,  Say  (1819),  Nicholson's  Eucyc,  3d  Am.  ed.,  *  ;  and  in  Am.  Conch. — Feruss.  (1819), 
Tab.  Syst.— Barnes  (1823),  Am.  Jour.  Sci.,  VI,  pi.  21.-Meuke  (1830),  Synou.,  2d 
ed.,  106. — H.  and  A.  Adams  (1857),  Gen.  Recent  Moll.,  II,  499  (as  a  subgenus  of  Baphia). 

A lasmodon,  Thomas  (18^0),  Ann.  Phil.,  XVI,  110.— Fleming  (1828),  Biit.  An.,  417.— Gray  (1840), 
Turton's  Mai;.,  2d  ed.,  293— Swainson  (1840),  Malac.  382. 

Alaamadonia,  Say  (1836).  Catalogue,  23. 
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Complanaria,  Swainson  (1840),  M.alac,  280  and  382.— H.  aud  A.  Adams  (1857),  Gen.  Eec.  Moll.,  II, 

.r>00  (as  a  subgenus  under  Baphia). 
Unionopsin,  Swaiuson  (1840),  Malac,  264  aud  382. 
Calceola,  Swainson  (1840),  ih..  280  and  382.— H.  and  A.  Adams  (1857),  Gen.  Rec.  Moll.  II,  500  (as 

a  subgenus  under  Baphia ;  not  Calceola,  Lam.,  1790). 
*  Baphia,  II.  and  A.  Adams  (1857),  Gen.  Kee.  Moll.  II,  500  (not  Meuschen,  1787?). 

Elijm. — Margarita,  a  pearl. 
Type. — Mija  margarittfera,  Liuu. 

Shell  varying  in  form  from  transversely  elongate-snbelliptic,  to  shorter 
oval,  snbtrigonal,  subrhombic,  &c.  ;  surface  smooth  or  plicated,  and  covered 
with  an  olivaceous  epidermis.  Hinge  with  anterior  tooth  single  and  erect  in 
the  right  valve,  and  double  in  the  left ;  or  with  two  (rarely  three)  anterior 
teeth,  sometimes  represented  by  irregular  tubercles ;  posterior  teeth  wanting, 
or  occasionally  represented  by  obscure,  irregular  grooves. 

The  following  sections  of  this  group  have  been  admitted  by  H.  and  A. 
Adams,  Chenu,  and  some  others : 

1.  margaritana,  Schum.  (typical). 

Shell  transversely  elongate-snbelliptic ;  anterior  teeth  single  in 
right  valve  and  double  in  left ;  posterior  teeth  wanting. — (Type  as 
already  stated.) 

2.  ALASMODONTA,  Say. 

Shell  oval,  subtrigonal  or  subtrapezoidal ;  beaks  large  and  promi- 
nent ;  surface  smooth  ;  hinge  with  two  cardinal  teeth. — Margaritana 
Curreyana,  Lea. 

3     COMPLANARIA,  SwaillSOll. 

Shell  oblong,  subrhombic,  &c. ;  valves  connate,  with  a  smooth  or 
plicated  surface;  anterior  teeth  two  or  three;  lateral  represented  by 
irregular  grooves. — M.  arcula,  Lea. 

4.  unionopsis,  Swaiuson  (—  Calceola,  Swainson,  1840;  not  Lam.,  1799). 

Shell  ovate,  smooth  ;  anterior  teeth  two,  irregular,  or  represented 
by  tubercles  and  undulations. — M.  calceola.  Lea. 

These  sections  are  probably  hardly  all  entitled  to  rank  as  subgenera. 
Indeed,  the  whole  taken  together,  are  regarded  by  Dr.  Lea  and  some  other 
high  authorities,  who  have  given  much  attention  to  the  study  of  the  Unionida>., 

*  The  name  Baphia,  Meuschen,  1787,  according  to  Herrmannseu,  was  proposed  for  a  group  including 
species  of  Unio,  Psamobia,  Vuhella,  Mya,  and  Anomia.  If  so,  I  should  think  it  could  not  be  properly  inado 
to  replace  Margaritana,  SVhum. 

15  n 
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as  forming  a  single  group,  itself  only  differing  subgenerically  from  Unio 
proper. 

The  only  essential  difference  observable  between  the  shells  of  Marga- 
ritana  (including  the  above  sections)  and  Unio,  is  the  entire  absence  of  well- 
defined  posterior  teeth  in  the  former.  Professor  Agassiz,  however,  observed 
some  differences  in  the  structure  of  the  animal,  in  certain  species  of  Margari- 
tana,  and  that  of  the  typical  Uniones;  that  is,  in  the  former  he  found  the  gills 
free  from  the  mantle,  at  their  posterior  extremities,  instead  of  being  united 
to  it,  as  in  Unio  proper ;  and  the  anal  opening  or  region  of  mantle  in  Marga- 
ritana  not  fringed,  as  it  is  at  both  siphonal  openings  in  Unio. 

The  group  Margaritana  is  known  to  date  back  to  the  Wealden  of 
Europe  ;  it  also  occurs  in  the  Tertiary,  and,  like  the  true  Uniones,  seems  to 
attain  its  greatest  development  in  the  existing  rivers  and  smaller  streams  of 
North  America.  There  are  two  species  and  many  varieties  now  living  in  the 
fresh-waters  of  Europe. 

margaritana   IVebrascensis,   Meek 

Plate  1,  figs.  5,  «,  1),  c. 

Unio  (Daphia  ?)  Xebrascensis,  Meek  (1871),  Haydeu's  See.  Ann.  Rep.  U.  S.  Geol.  Snrv.  of  the  Territories,  303. 

Shell  attaining  a  medium  or  larger  size,  thin,  cuneate-subovate,  being  in 
the  adult  very  gibbons  anteriorly,  and  cuneate  behind  ;  anterior  side  very 
short  and  rounded ;  posterior  sloping  above  obliquely  from  the  end  of  the 
hinge  to  the  posterior  basal  extremity,  which  is  narrowly  rounded  ;  basal 
border  sinuous  behind  the  middle,  and  convex  in  front  of  it;  cardinal  margin 
rather  short  and  nearly  straight,  or  slightly  arched;  umbones  very  gibbous, 
but  depressed,  oblique,  incurved,  and  placed  near  the  anterior  extremity  ; 
posterior  umbonal  slopes  subangular  from  the  beaks  obliquely  backward  and 
downward  to  near  the  middle,  beyond  which  they  are  continued  as  broadly- 
round  ridges  to  the  posterior  basal  extremity  ;  below  and  parallel  to  these 
ridges,  there  are  also,  on  the  flanks,  one  or  two  large,  oblique,  irregular, 
rounded  plications  or  undulations,  that  continue  on  to  the  sinuous  posterior 
basal  margin,  to  which  they  sometimes  impart  a  distorted  or  waved  appear- 
ance. Surface  otherwise  smooth,  excepting  moderately  distinct  lines  of 
growth,  which  are  strongly  undulating  in  places  as  they  cross  the  oblique 
ridges  or  plications  of  the  Hanks. 
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Length,  4.10  inches;  height,  2.3<i  inches;  convexity,  2.07  inclies. 

This  shell  has  SO  much  the  aspect  (if  the  existing  Uiliones  that  I  referred 
it  provisionally  to  that  genus  in  first  describing  it,  placing  the  name  Baphia 
(which  has  been  by  some  considered  synonymous  with  Margaritand)  paren- 
thetically between  the  specific  and  generic  names,  with  a  mark  of  doubt, 
to  indicate  that  I  thought  it  might  belong  more  properly  to  the  latter.  It 
certainly  has  an  external  ligament,  and  all  of  the  external  characters  oi 
Unio  and  Margaritdna ;  but  so  far  as  can  be  determined  from  internal  casts, 
it  almost  certainly  has  no  posterior  teeth,  and  in  this  character  does  not  agree 
with  Unio.  One  cast  shows  the  impression  of  a  single  compressed  anterior 
tooth,  ranging  parallel  to  the  anterior  slope,  just  above  the  anterior  muscular 
impressions  and  near  the  margins.  These  muscular  scars  are  deep,  and  like 
those  of  Unio  and  Margaritana,  though  I  am  not  quite  sure  of  the  presence 
of  the  pedal  scars  just  behind  those  of  the  anterior  adductors,  as  we  see  in  the 
genera  mentioned,  as  well  as  in  other  types  of  the  Unionidce,  unless  the}'  may 
be  represented  by  the  little  protuberance  seen  projecting  from  the  posterior 
side  of  one  of  these  scars,  as  represented  in  our  figure  5,  c.  There  are 
certainly  no  traces  of  pedal  scars  above  the  anterior  adductors,  as  we  see  in 
the  CrassatdlidoB  and  other  families  to  which  our  shell  would  most  probably 
belong,  if  it  does  not  fall  into  some  genus  of  the  Unionidce.  The  casts  do 
not  show  the  pallial  line,  nor  the  impressions  of  the  posterior  adductor  muscles. 

Locality  and  position. — Dakota  group  (No.  1)  of  the  Upper  Missouri 
Cretaceous  series.  Opposite  Sioux  City,  on  the  Missouri  River,  in  Dakota 
County,  Nebraska,  where  it  occurs  associated  with  Cyrena  Dakotensis. 

CRASSATELLID/E. 

Genus  CEASSATELLA,  Lamarck. 

Synon.—CrassaleUa,  Lamarck  (1801),  Syst.  An.,  119;  and  (1609),  Phil.  Zool.,  *;  also  (1818),  Hist.  Nat.,  V, 
480.— Blainv.  (1818),  Diet.  Sci.  Sat.,  XI,  356.— Desh.  (1830),  Encyc.  Moth.,  Ill,  19.— 
Broun  (1838),  Leth.,  971.— G.  B.  Sowerby,  jr.  (1842),  Couch.  Man.,  2d  ed.,  125.— Nyst, 
(1846),  Coq.  Tert.  Belg.,  S3.— Gray  (1847),  Proc.  Zool.  Soc.  Loud.,  194.— Woodward 
(1856),  Man.  Moll.,  299.— H.  and  A.  Adams  (1857),  Gen.  Recent  Moll.,  II,  485 ;  aud  many 
others  (not  Lamarck,  1799,  =  Mactra,  Liun.). 
Pachythcervs,  Conrad  (1870),  Am.  Jour.  Couch.,  V,  47;  and  (1872),  Proceed.  Acad.  Nat.  Sci. 
Philad.,  XIV,  50;  also  (1873),  Kerr's  Geol.  Rep.  S.  Car.,  App.,  6  (as  a  subgenus  of 
Crassatella). 

Etym. — Crassus,  thick. 

Type.—  C.  gibba  (=  Venus  ponderosus,  Chemnitz). 

Shell  transversely  oval-oblong  or  subtrigonal,  more  or  less  convex, 
usually  thick  and  strong,  iuecpiilateral,  often  somewhat  attenuate  posteriorly; 
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surface  concentrically  striated  or  furrowed;  margins  closed,  crenate  or 
smooth  within ;  lunule  well  defined  ;  hinge  strong,  provided  with  two,  more 
or  less  diverging,  generally  striated,  cardinal  teeth  in  each  valve,  and  an  internal 
cartilage-pit  behind  them;  lateral  teeth  usually  one  in  each  valve,  the  posterior 
more  or  less  nearly  parallel  to  the  hinge-margin  in  the  right  valve,  and  fitting 
into  a  corresponding  groove  in  the  other,  with  a  smaller  elongated  tooth 
below  it;  a  small  anterior  lateral  sometimes  occurs  in  right  valve,  fitting 
into  a  corresponding  pit  in  the  left;  muscular  impression  and  simple  pallial 
line  strongly  defined  ;  anterior  pedal  scar  distinct  from  that  of  the  anterior 
adductor ;   no  external  ligament. 

The  older  fossil  species  of  this  genus  present,  in  some  instances,  more 
or  less  marked  differences,  from  the  Miocene  and  recent,  in  form  as  well  as 
in  the  details  of  the  hinge.  On  these  characters,  Mr.  Conrad  has  proposed  to 
divide  the  genus  into  two  subgenera,  nearly  as  stated  below.* 

1.  crassatella,  Lam.  (typical). 

Shell  with  cartilage-pit  behind  cardinal  teeth  comparatively 
small ;  free  margins  not  crenate. — (Type  as  above.  Recent  and 
Miocene.) 

2.  PACHYTHiERUS,  Colliad. 

Shell  with  cartilage-pit  behind  the  cardinal  teeth  generally  large, 
free  margins  crenate  within. — C  Vindinnensis,  d'Orbigny.  (Eocene 
and  Cretaceous.) 

These  distinctions,  however,  scarcely  seem  to  be  of  sufficient  importance 
to  warrant  the  arrangement  of  the  species  under  distinct  subgeneric  names. 

Professor  Agassiz  separated,  under  the  name  Ptychomya,  with  Crassa- 
tella Robinaldina,  d'Orbigny,  as  its  type,  a  group  thought  by  some  not  to  be 
generically  distinct  from  Crassatella.  It  differs,  however,  in  having  three 
diverging  cardinal  teeth  in  each  valve,  the  posterior  ones  being  very  long, 
and  double  in  the  right  valve,  with  the  cartilage-pit  placed  in  front.     It  is 

*  Mr.  Conrad  has  proposed  a  genua  Badioeoncha  (=  Pleuroeoncha)  in  the  Am.  Jour.  Couch.,  V,  47, 
and  Proceed.  Acad.  Nat.  Sci.  Puilad.,  1872, 50,  with  Crassatella  Gallieunei,  d'Orbigny,  as  the  type,  that  seems 
to  be  closely  allied  to  Crassatella.  It  is  radiately  costate,  however,  and  is  said  to  have  no  internal  carti- 
lage-pit. If  the  latter  character  really  exists,  it  must  be  generically  distinct  from  Crassatella;  if  not, 
however,  the  radiating  eosta?  would  hardly  be  of  more  than  subgeneric  importance.  Mr.  Conrad  says 
that  in  lirst  proposing  this  geuus  it  was  by  inadvertence  that  he  cited  under  it  Jstarte  Guerangeri  and 
Crassatella  Robiualtliua,  d'Orbigny,  instead  of  C.  Galliennei.  The  first  is  an  Jsfar(e-like  form,  that  he 
makes  the  typo  of  a  new  geuus,  Plionema;  while  the  second  is  tin'  typo  of  Ptychomya,  as  stated  above. 


INVERTEBRATE  PALEONTOLOGY.  117 

also  marked  with  costae,  radiately  arranged  on  the  Hanks  and  behind,  and 
divaricating  in  front. 

It  is  doubtful  whether  there  are  any  true  Crassatellce  older  than  the 
Jurassic  period,  and  even  the  species  of  that  age  referred  to  this  genus  may 
belong  to  other  perhaps  undefined  genera.  We  see  the  name  sometimes 
used  even  for  Palaeozoic  shells,  but  it  is  now  only  done  by  those  who  are 
rather  careless  in  regard  to  generic  distinctions. 

In  the  Cretaceous,  however,  there  are  a  number  of  well-marked  species 
of  Crassatella,  belonging,  however,  to  Mr.  Conrad's  section  Pachythcerus ; 
the  same  group  is  also  represented  in  the  Eocene,  while  those  of  the  Miocene 
and  existing  seas  seem  nearly  or  quite  all  to  belong  to  the  slightly  different 
typical  section.  The  number  of  species  was  perhaps  greater  during  the 
Eocene  or  Cretaceous  than  at  present.  The  recent  species  are  generally 
obtained  from  deep  waters  on  the  coasts  of  Australia,  Asia,  Africa,  North 
America,  &c. 

Crassatella   (Pachythxrns)   Evan  si,  H.  &  M. 

Plate  17,  figs.  G,  a,  h,  c,  d. 
Crassatella  Evan  si,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Sci.  Boston,  V  (n.  s.),  383,  pi.  1,  fig.  9. 

Shell  ovate-subtrigonal,  rather  gibbous,  thick;  anterior  side  obliquely 
truncated,  and  generally  a  little  concave  in  outline  above,  and  abruptly  rounded 
below ;  base  semi-ovate,  being  usually  slightly  more  prominent  before  than 
behind  the  middle;  posterior  side  longer  than  the  other,  sloping  from  the 
beaks  above,  and  rounded  or  vertically  subtruncate  at  the  extremity;  lunule 
oval,  rather  deep ;  escutcheon  narrow-lanceolate,  defined  by  an  obscure  ridge 
on  each  side ;  pallial  margins  regularly  and  finely  crenate  within ;  beaks 
prominent,  gibbous,  and  located  about  half-way  between" the  middle  and  the 
anterior  extremity.  Surface  marked  by  fine,  irregular  lines  of  growth,  which 
are  sometimes  gathered  into  small,  obscure  wrinkles  near  the  borders; 
muscular  and  pallial  impressions  strongly  marked. 

Length,  1  inch;   height,  0  90  inch;   convexity,  0.71  inch. 

Decomposing  and  exfoliated  specimens  of  this  species  show  on  the 
surfaces  of  the  inner  laminae  distinct  radiating  lines.  These  were  evidently 
left  by  the  crenulations  of  the  border,  which,  as  may  be  seen  by  their  marks 
on  the  edge  of  each  lamina  of  growth,  marked  the  pallial  margin  of  the  shell 
at  all  ages. 
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As  suggested  in  the  paper  above  cited,  it  was  probably  an  internal  cast 
of  this  species  from  which  tig.  9,  tab.  7,  of  Dr.  Owen's  Report  of  the  Geol. 
Survey  of  Wisconsin,  Iowa,  and  Minnesota  was  drawn,  though  no  specific 
name  was  there  proposed  for  it. 

Locality  and  position. — This  species  seems  not  to  have  an  extensive 
vertical  or  geological  range.  The  specimens  first  described  by  Professor 
Hall  and  the  writer  were  collected  by  Dr.  Hayden  and  myself  at  Sage  Creek, 
in  upper  part  of  the  Fort  Pierre  group ;  and  those  now  before  me  are  from 
a  locality  near  there  on  the  Cheyenne,  in  the  same  geological  position. 
It  is  not  known  to  occur  at  any  other  localities. 

Genus    CRASSATELLINA,   Meek. 

Sgnon. — Crassatellina,  Meek  (1871),  Hayden's  Second  Eeport  Geological  Survey  of  the  Territories,  300. 

Compare  Elea,  Conrad  (1873),  Appendix  to  Kerr's  Geol.  Eeport  of  North  Carolina,  5  (issued 
in  advance  of  the  report  in  1873). 

Etym. — Crassatella  (diiuin.). 

Type. — Crassatellina  oblonga,  Meek. 

Shell  transversely  trapezoidal,  ecjuivalve,  inequilateral,  with  free  margins 
closed  and  smooth  within;  hinge  with  two  cardinal  teeth,  and  one  elongated 
anterior  anil  one  posterior  lateral  tooth  in  each  valve ;  anterior  cardinal 
tootli  of  the  left  valve  trigonal,  and  deeply  emarginate  below;  posterior  very 
much  compressed,  oblique,  and  somewhat  elongated;  cardinal  teeth  of  right 
valve  diverging,  with  a  triangular  pit  between  for  the  reception  of  the  larger 
triangular  tooth  of  the  other  valve;  anterior  one  small,  oblique,  and  connected 
at  its  upper  end  with  the  posterior  extremity  of  the  anterior  lateral ;  poste- 
rior larger,  oblique,  longitudinally  furrowed,*  and  perhaps  emarginated  below, 
while  just  behind  and  above  it,  there  is  a  narrow  oblique  slit,  or  pit,  for  the 
reception  of  the  thin  anterior  cardinal  of  the  other  valve;  lateral  teeth 
elongated  parallel  to  the  cardinal  margins;  the  anterior  one  of  the  right  valve, 
and  the  posterior  of  the  left,  apparently  continued  so  as  to  connect  with  the 
upper  ends  of  the  cardinal  teeth  ;   ligament  external ;   pallial  line  simple. 

The  typical  species  of  this  genus  has  the  general  external  appearance  of 
a  Crassatella,  from  which  genus,  however,  it  is  clearly  removed  by  its  hinge- 
characters,  though  evidently  belonging  to  the  same  family.  Its  muscular 
impressions  arc  faintly  defined,  as  is  also  the  case  with  the  pallial  line,  which 
latter,  however,  can  be  followed   so  far   back  as  to  leave    little  <>r  no  doubt 

*  The  furrow  of  this  tooth  is  too  strongly  defined  in  tig.  :'.,  </.  of  plate  2. 
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thai  il  is  really  simple.  The  larger  trigonal  cardinal  tooth  of  the  left  valve  is 
probably  sometimes  so  deeply  emargiuate  as  to  give  it  an  A-shape. 

The  description  and  figures  of  the  hinge  of  this  genus  have  been  made 
out  entirely  from  impressions  left  in  the  rock  ;  a  rather  difficult  method,  it  is 
true,  but  the  only  means  we  yet  have  of  forming  conclusions  in  regard  to  its 
generic  characters.  Consequently,  I  have  found  it  necessary,  on  farther 
developing  and  more  closely  scrutinizing  these  moulds  of  the  hinge,  to  modify, 
to  some  extent,  the  description  of  the  details  of  the  hinge-teeth  given  in  the 
original  description  of  the  genus.  What  I  at  first  supposed  to  be  merely  a 
compressed,  sharply-raised  lamina,  in  the  bottom  of  the  pit  behind  the 
trigonal  anterior  cardinal  tooth  of  the  left  valve  (see  fig.  3,  e,  in  which  it  is 
represented  a  little  too  short,  and  not  quite  oblique  enough),  I  now  believe  to 
be  properly  the  posterior  cardinal  tooth,  and  the  oblique  ridge  above  and 
behind  it,  which  I  supposed  to  be  the  posterior  cardinal,  I  now  think  a  con- 
tinuation, forward  and  upward,  of  the  posterior  lateral  tooth,  though  it  is  not 
represented  exactly  so  in  the  figure  ;  while  I  now  believe  the  thin  projection 
I  here  view  as  the  posterior  cardinal  of  the  left  valve,  fits  into  a  correspond- 
ing slit  just  above  and  behind  the  posterior  cardinal  of  the  right  valve,  instead 
of  into  the  furrow  along  the  middle  of  the  same. 

Some  time  after  the  publication  of  the  original  description  of  this  genus, 
I  had,  through  the  kindness  of  Mr.  Conrad,  an  opportunity  to  compare  with 
our  type,  perfect  examples  of  the  type  of  his  genus  Etea,  showing  the  hinge 
and  interior  of  both  valves  as  distinctly  as  we  ever  see  in  recent  bivalves. 
On  first  receiving  Mr.  Conrad's  specimens,  I  saw  that  they  closely  resembled 
this  genus ;  but  being  at  the  time  occupied  with  other  collections,  no  critical 
comparisons  were  then  made.  On  taking  up  the  study  of  our  Cretaceous 
fossils  again,  and  making  careful  comparisons  of  our  shell  with  the  typical 
species  of  the  genus  Etea,  I  have  been  still  more  forcibly  impressed  with  the 
close  relations  of  these  types,  and  almost  led  to  the  conclusion  that  they  may 
not  be  generically  distinct.  The  most  essential  differences  that  I  have  been 
able  to  make  out  are  the  following:  in  the  right  valve  of  Etea*  the  lateral 
teeth  are  shorter  and  double,  instead  of  single,  as  they  appear  to  be  in  Crassa- 
tellina,  the  upper  division  of  each  being  small,  or  merely  rudimentary,  while 
the  lower  is  prominent,  and  on  the  anterior  side  very  nearly  connects  with 
the  base  of  the  anterior  cardinal  tooth. 


*  In  making  these  comparisons,  it  is  necessary  to  bear  in  mind  that  Mr.  Conrad  has  inadvertently 
described  the  hinge  of  the  1  ij;ht  valve  of  his  genus  as  that  of  the  left,  and  the  left  as  the  right. 
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In  Crassatellina,  however,  the  only  anterior  lateral  tooth  yet  made  out 
corresponds  in  position  to  the  upper  part  of  that  in  Etea,  but  is  proportionally 
much  larger  and  longer,  and  extends  back  so  as  to  connect  with  the  upper 
end  of  the  anterior  cardinal  tooth.  The  posterior  lateral  tooth  in  Crassatellina 
is  also  apparently  more  prolonged  backward  than  in  Mr.  Conrad's  genus.  In 
all  other  characters  of  the  hinge  these  types  agree  exactly,  and  I  am  not  quite 
sure  that  some  of  these  differences  may  not  be  rather  apparent  than  real, 
because,  as  already  intimated,  the  specimens  of  Crassatellina  yet  examined 
are  merely  casts,  that  may  not  convey  an  entirely  correct  idea  of  the  details 
of  the  hinge-teeth.  I  should  also  add  that  these  shells  likewise  agree  well 
in  their  muscular  and  pallial  impressions,  as  well  as  in  the  obscure  traces  of 
radiating  striae  of  the  interior.  Mr.  Conrad  thought  the  pallial  line  in  his 
type,  sometimes  a  little  truncated,  or  possibly  very  faintly  sinuous;  but  in  the 
specimens  that  I  have  examined,  it  is  well-defined,  and  clearly  neither  trun- 
cated nor  in  the  slightest  degree  properly  sinuous.  It  extends  backward  and 
downward,  from  near  the  middle  of  the  under  side  of  the  posterior  muscular 
scar,  nearly  as  far  as  the  hinder  margin  of  the  same,  and  then  curves  abruptly 
forward,  thus  leaving,  as  it  were,  a  little  notch  between  it  and  the  muscular 
impression  above  ;  but  this  can  hardly  be  viewed  as  a  sinus  of  the  pallial  line 
itself. 

Mr.  Conrad's  type  has  even  more  the  external  appearance  of  a  Crassa- 
tella  than  our  shell,  and  I  can  no  longer  doubt  that  these  shells,  whatever 
may  be  their  generic  relations  to  each  other,  really  belong  to  the  family 
Crassatellidce. 

In  regard  to  the  geological  range  of  this  genus  we  only  know  that  the 
type  was  found  in  the  Upper  Cretaceous,  at  a  horizon  not  far  from  that  of 
the  Gray  Chalk  of  English  geologists. 

Crassatellina    oblong  a,    Meek. 

Plate  2,  rigs.  3,  a,  i,  c,  <1,  e. 

Crassatellina  oblonga,  Meek  (1871),  Haydeu's  Second  Ann.  Report  Geological  Survey  of  the  Territories, 
301,  with  cuts  A  and  B. 

Shell  small,  short  oblong-subtrapezoidal  in  outline,  less  than  twice  as 
long  as  high;  valves  rather  distinctly  convex,  with  flattened  sides;  anterior 
margin  rounded;  pallial  margin  nearly  straight,  or  sometimes  slightly  sinuous 
along  the  middle;   posterior  obliquely  truncated  above  and  narrowly  rounded 
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below;  dorsal  outline  sloping  rather  abruptly  in  front  of  the  beaks,  and  less 
distinctly  so  behind;  beaks  moderately  prominent,  and  placed  a  little  in 
advance  of  the  middle;  posterior  umbonal  slopes  prominently  rounded  from 
the  beaks  to  posterior  basal  extremity;  posterior  dorsal  region  above  the 
umbonal  prominences  flattened;  flanks  sometimes  a  little  concave  toward  the 
pallial  margin.     Surface  with  rather  distinct  lines  of  growth. 

Length,  0.73  inch;  height,  0.32  inch;  convexity,  0.30  inch. 

Specifically,  this  shell  is  more  nearly  like  a  species  I  have  described  from 
the  Cretaceous  near  Canon  City  under  the  name  of  Mactra?  Canonensis  than 
it  is  like  any  other  form  with  which  I  am  acquainted;  though  it  differs  too 
widely  to  be  confounded  with  that  shell,  even  where  the  hinge  could  not  be 
seen.  They  both  have  so  much  the  appearance  of  the  genus  Orassatella 
externally,  that  few  would  hesitate  to  refer  them  to  that  genus,  where  their 
external  characters  only  could  be  examined. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Saline  County, 
Kansas;  Dakota  Group  of  the  Upper  Missouri  Cretaceous  series.  Collected 
by  Professor  B.  F.  Mudge. 

Genus  ERIPHYLA,  Gabb. 

Synon.—Eriphyla,  Gabb  (1864),  Pabeont.  California,  I,  180.— Stoliczka  (1871),  Patoont.  lud.  Ill,  156  (but 
not  ib.,  181  and  182,  pi.  vi,=  Dozia,  Bosquet,  1868). 

Etym. — ipupi'lri  (Eriphyla),  tbe  wife  of  Amphiarius. 
Type. — E.  umbonata,  Gabb. 

Shell  subtrigonal,  nearly  ecpiilateral ;  surface  concentrically  costate  and 
sulcate,  or  striated  :  ligament  external ;  lunuledeep;  hinge  with  two  cardinal 
teeth  in  the  right  valve,  and  one  in  the  left,  and  an  elongated  anterior  and 
posterior  lateral  tooth  in  each  valve;   pallial  line  unknown. 

Mr.  Gabb  remarks  that  the  type  of  this  genus  is  related  to  Astarte  and 
Gouldia,  more  particularly  to  the  latter;  but  that  it  may  be  readily  distin- 
guished from  the  former  by  its  well-developed  lateral  teeth ;  and  from  the 
latter,  by  having  posterior  as  well  as  anterior  lateral  teeth.  Mr.  Gabb  also 
remarks  that  the  left  valve  sometimes  shows  traces  of  a  posterior  rudimentary 
second  cardinal  tooth,  that  is  received  into  a  corresponding  small  pit  just 
behind  the  larger  posterior  cardinal  tooth  of  the  other  valve;  and  that  other 
species  may  possess  two  well-developed  cardinal  teeth  in  each  valve,  in 
consequence  of  the  greater  size  of  this    rudimentary  cardinal  of  the    left 

valve. 

1G  n 
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Since  the  foregoing  description  and  remarks  were  in  type,  I  have  had 
an  opportunity  to  examine  good  specimens  of  the  recent  (Jouldia  mactracea, 
from  our  eastern  coast,  and  find  that  it  does  not  differ  so  widely  as  supposed 
by  Mr.  Gabb,  in  the  character  of  the  posterior  side  of  its  hinge,  from  his 
type.  On  the  contrary,  it  certainly  has  a  small,  but  unmistakable,  remote 
posterior  lateral  tooth  in  the  left  valve,  that  fits  into  a  corresponding  indenta- 
tion under  the  edge  of  the  opposite  valve,  just  over  the  posterior  muscular 
scar;  while  this  posterior  edge  of  the  right  valve  is  beveled  and  prominent, 
so  as  to  fit  into  a  long,  slender,  posterior  marginal  furrow  in  the  left  valve,  as 
a  long  posterior  lateral  tooth.  Mr.  Gabb,  however,  describes  Eriphyla  as 
having  an  external  ligament,  of  the  existence  of  which  I  can  see  no  traces  in 
Gouldia  mactracea  ;  though,  as  might  be  expected  from  its  affinities,  it  cer- 
tainly has  a  well-developed  internal  cartilage,  occupying  the  anterior  half  of 
the  comparatively  large  central  pit  in  the  right  valve,  and  a  smaller  pit  just 
in  front  of  the  well-developed  cardinal  of  the  left. 

This  larger  pit  between  the  two  cardinal  teeth  of  the  right  valve  in  G. 
mactracea,  has  a  low,  slender,  mesial  ridge,  separating  its  anterior  half  (occu- 
pied by  the  cartilage)  from  the  slightly  narrower  posterior  part  that  receives 
the  cardinal  tooth  of  the  other  valve.  Anteriorly,  the  right  valve  has  a  long 
marginal  furrow,  for  the  reception  of  a  long  tooth  formed  by  the  mere  bevel- 
ing and  prominence  of  the  anterior  margin  of  the  left  valve ;  while  the  lower 
anterior  edge,  under  this  long  furrow  of  the  right  valve,  just  over  the  anterior 
muscular  scar,  projects  as  a  single,  remote,  anterior  lateral  tooth.  From  these 
remarks,  it  will  be  seen  that  in  G.  mactracea,  at  least,  there  are  both  anterior 
and  posterior  lateral  teeth,  the  posterior  of  which  in  the  left  valve,  corresponds 
in  arrangement,  and  nearly  in  size,  to  the  anterior  in  the  right,  and  the  ante- 
rior in  the  right,  to  the  posterior  in  the  left,  respectively.  Consequently,  with 
the  exception  apparently  of  an  external  ligament  in  Eriphyla,  that  type  would 
appear  to  be  quite  closely  related  to  Gouldia. 

Dr.  Stoliczka  refers  three  round,  compressed  Cretaceous  shells,  with  but 
slightly  prominent  beaks  and  a  shallow  pallial  sinus,  to  Mr.  Gabb's  genus 
Eriphyla.  These  Indian  shells  seem  to  agree  pretty  nearly  in  the  more 
essential  generic  characters  of  the  hinge,  excepting  its  greater  breadth,  with 
the  California  type;  but  their  lenticular  form  and  very  slightly  prominent 
beaks  give  them  a  very  different  aspect,  suggesting,  with  their  sinuous  pallial 
line,  as  remarked    by   Dr.  Stoliczka,  affinities  to  Dosinia;  while,   as  already 
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intimated,  the  type  of  Eriphyla  has  more  the  aspect  of  forms  belonging  near 
Astarte. 

Nothing  is  yet  known  in  regard  to  the  pallia]  line  of  Mr.  Gabb's  type;* 
but  if  it  is  simple,  as  seems  more  probable,  there  can  be  little  doubt  that  the 
above-mentioned  Indian  shells  referred  to  Eriphyla  by  Dr.  Stoliczka,  belong 
to  an  entirely  distinct  genus,  if  not,  indeed,  to  a  different  family.  Dr.  Sto- 
liczka remarks  that  Mr.  Gabb's  figures  of  the  hinge  of  his  genus,  and  his 
statement  that  it  has  a  deep  lunule,  leave  no  doubt  that  it  belongs  to  the 
Dosinince  instead  of  to  the  Astartidce.  To  me,  however,  there  seems  to  be 
no  reason  yet  known  for  such  a  conclusion,  especially  as  its  hinge  is  very 
similar,  as  already  stated,  to  that  of  Gouldia;  while  the  presence  of  a  deep 
lunule  is  common  in  the  Astartidce,  and  even  in  Gouldia;  though  there  can 
be  little  doubt  that  the  Indian  shells  Dr.  Stoliczka  had  under  consideration 
are  related  to  the  Dosini)i(B.\ 

Another  Indian  Cretaceous  form,  referred  by  Dr.  Stoliczka  to  Grotriania, 
Speyer,  seems  to  be  quite  as  nearly  related,  if  not  more  nearly,  to  Eriphyla 
than  those  mentioned  above.  It  has  essentially'  the  same  hinge-characters, 
excepting  that  its  cardinal  margin  is  much  broader  and  its  lunule  and 
escutcheon  are  much  deeper.  It  is  a  round,  lenticular  shell,  with  a  simple 
pallial  line  and  fmely-crenate  margins.  It  may  be  worthy  of  remark  here, 
however,  that  this  species  is  certainly  generically  distinct  from  Speyer's  type 
of  Grotriania,  which  is  both  figured  and  distinctly  described  as  having  no 
lateral  teeth ;  while  the  Indian  shell  here  mentioned  has  well-developed 
lateral  teeth.  Curiously  enough,  Dr.  Stoliczka  defines  Grotriania,  contrary 
to  its  author's  diagnosis  and  figured  type,  as  having  lateral  teeth. 

*  H.  aud  A.  Adams  describe  Gouldia  as  having  the  "pallial  line  simple,  or  slightly  siunated."  In 
G.  mactracea,  however,  it  is  certainly  completely  simple. 

t  Dr.  Stoliczka  neither  figures,  describes,  nor  mentions  any  other  Indian  species  of  Eriphyla  than 
E.  lenticularis,  E.  Forbesiana,  aud  E.  diirrsu  ;  while  he  cites  the  first  as  the  best  known  example  of  the 
genus,  it  having  been  long  since  described  from  Geruian  specimens  by  Goldfuss,  under  the  name  Lucina 
I,  ntii  ularis.  He  further  states  that  the  type  of  the  genus  (evidently  alluding  to  E.  lenticularis)  and  two 
others  occur  in  the  Cretaceous  rocks  of  India.  How  that  species,  however,  came  to  be  the  type  of  the 
genus  is  difficult  to  comprehend,  when  Mr.  Gabb,  in  founding  it,  only  had  before  him  the  siugle  species 
E.  umbonata  of  California,  and  makes  no  allusion  whatever  to  any  other  species  in  connection  with  the 
new  genus.  In  such  cases,  the  only  species  mentioned  by  the  author  of  a  new  genus  can  alone  be  con- 
sidered its  type.  It  is  very  singular,  that  some  naturalists  should  si  ill  have  such  loose  ideas  of  the  rales 
of  zoological  nomenclature,  as  to  seem  to  think  that  they  have  a  right  to  view  any  species  that  they  may 
believe  belongs  to  a  genus  as  its  type,  without  the  slightest  regard  for  the  fact  that  the  original  author 
had  founded  it  upon  an  entirely  different  form.  Farther  on,  Dr.  Stoliczka  mentions  the  fact,  that  in  1868 
B  isqucl  had  proposed  ;i  g''iiiis  Do:in  for  Hie  reception  of  Licina  lenticularis,  Goldfuss. 
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In  regard  to  the  geological  range  of  the  genus  Eriphyla,  not  very  much 
can  be  said,  in  the  present  state  of  our  knowledge  of  this  and  some  allied 
types,  beyond  the  fact  that  it  certainly  existed  during  the  Cretaceous  epoch. 

i :  i-  i  \t  1:  j  II  ;i     gregaria,     M .  &  H. 

Plate  17,  figs.  9,  a,  b. 
Astarte gregaria,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  84. 

Fig.  6.  Fig.  7.  Shell  very  small,    rather  thin,  rounded-subtri- 

gonal,  a  little  longer  than  high,  moderately  convex; 
anterior  side  rounded  below  and  slightly  sinuous 
above ;  base  forming  a  nearly  semicircular  curve ; 
posterior    side    more    broadly    rounded    than    the 

Lriphyla  gregaria.  t  •" 

Fig.  6.  Hiuge  and    interior  of  other;    dorsum    sloping   abruptly    from    the    beaks 

right   valve,  f,   being         .   ,  viji  jv  •       r  i 

fulcrum  for  ligament.  wdh  a  slightly  concave  outline  in  front,  convex  and 
Fig.  7.  same  of  opposite  valve,  declining  more  gradually  behind  ;  pallial  border  not 
crenulate  within  ;  beaks  elevated,  rather  pointed,  incurved,  approximate,  and 
a  little  oblique,  located  slightly  in  advance  of  the  middle.  Surface  orna- 
mented by  distinct  regular  concentric  costse  and  fine  obscure  lines  of  growth. 

Length,  0.21  inch ;  height,  0.19  inch;  transverse  diameter  of  the  two 
valves,  0.14  inch. 

It  is  not  without  some  doubts  that  I  have  referred  this  little  shell  to 
Mr.  Gabb's  genus  Eriphyla,.as  it  would  seem  to  present  some  differences  in 
the  details  of  its  hinge-characters  from  the  type  of  that  genus;  that  is, 
instead  of  having  two  well-developed  cardinal  teeth  in  the  right  valve,  and 
only  one  in  the  left,  it  has  just  the  reverse,  or,  in  other  words,  two  in  the  left 
and  one  in  the  right.  In  the  only  specimen  showing  the  hinge  of  the  right 
valve,  seen  at  the  time  the  above  cuts  were  prepared,  there  certainly  seems 
to  be  a  slender,  shallow,  posterior  lateral  furrow,  as  if  for  the  reception  of 
the  posterior  lateral  tooth  of  the  left  valve,  as  shown  in  the  above  cut,  No.  6. 
In  another  specimen  of  the  right  valve,  however,  undoubtedly  of  the  same 
species,  the  hinge  of  which  has  since  been  worked  out,  no  such  posterior 
lateral  furrow  is  seen,  the  margin  there  being  merely  beveled  and  prominent, 
so  as  to  form  a  long,  posterior  lateral  tooth  to  fit  into  the  corresponding 
posterior  lateral  furrow  of  the  left  valve;  below  the  lower  end  of  which 
furrow  there  is,  in  this  left  valve,  a  small,  posterior  lateral  tooth,  that  would 
seem  to  fit  under  the  projecting  edge  of  the  opposite  valve. 
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Our  shell  shows,  just  behind  and  partly  between  (he  beaks,  a  minute 
furrow  above  the  hinge  in  each  valve,  defining  what  has  all  the  appearances  of 
a  fulcrum  for  the  attachment  of  a  very  small,  external  ligament  (see  f,  of  fore- 
going cuts);  in  which  character  it  would  agree  with  Mr.  Gabb's  description 
of  Eriphyla.  But  in  this,  as  well  as  in  the  relative  positions  of  its  cardinal 
teeth  of  the  opposite  valves,  it  differs  from  Gouldia  mactracea.  I  do  not  know, 
however,  how  far  Gouldia  may  vary  in  the  arrangement  of  its  hinge-teeth; 
but  certainly  in  G.  matracea  (as  already  stated),  the  two  well-developed 
cardinal  teeth  are  in  the  right  valve,  and  the  single  oue  in  the  left;  while  in 
the  published  figures  of  G.  Pacifica  the  same  arrangement  is  shown.  Dr. 
Stoliczka,  however,  defines  that  genus  (whether  from  recent  or  fossil  species 
he  does  not  say)  as  having  "one  cardinal  tooth  in  the  right  valve  and  two 
in  the  left,"  exactly  as  in  our  shell ;  while  his  figure  of  an  Indian  Cretaceous 
species  shows,  apparently,  the  same  arrangement  mentioned  in  his  generic 
description. 

In  the  present  state  of  our  knowledge  of  the  affinities  and  range  of 
variation  of  these  little  Cretaceous  types,  I  am  left  in  some  doubt  in  regard 
to  the  proper  disposition  of  our  shell,  but  have  concluded  to  refer  it  provis- 
ionally to  Eriphyla  for  the  present.  If  the  existing  species  of  Gouldia  vary 
in  the  relative  arrangement  of  the  cardinal  teeth  in  the  two  valves,  possibly 
I  would  be  nearer  right  to  call  our  shell  Gouldia  gregaria;  but  if  they  are 
constant  in  this  character,  and  further  comparison  should  show  our  shell 
to  be  generically  distinct  from  Eriphyla,  I  would  propose  for  it  the  name 
Eripliylopsis. 

In  first  describing  this  species,  little  or  nothing  was  known  of  its  hinge, 
and  it  was  referred  to  Aslarte  from  external  characters  only.  On  subsequently 
taking  it  up  for  more  thorough  study,  however,  and  sacrificing  some  of  the 
best  specimens  in  cutting  about  the  hinge,  the  characters  here  given  were 
revealed. 

Specifically,  this  little  shell  may  be  compared  with  Aslarte  similis, 
Minister,  as  figured  by  Dr.  Zittel  in  his  valuable  Monograph  of  the  Bivalves 
of  the  Gosau  formation,  with  which  it  seems  to  agree  very  nearly  in  size 
and  form.  It  differs,  however,  in  having  much  smaller  and  more  numerous 
concentric  undulations  and  a  more  rounded  outline.  I  am  not  accpiainted 
with  the  hinge  of  Minister's  species,  but  it  is  very  probably  not  a  true  Astarte. 
Another  Gosau  species,  figured  on  the  same  plate  by  Dr.  Zittel  under  the  name 
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A.  laticosta,  Deshayes,  is  certainly  not  an  Astartc,  as  it  has  distinct  lateral  teeth.* 
Dr.  Stoliczka  has  also  figured  a  somewhat  similar  species,  from  the  Creta- 
ceous rocks  of  India,  under  the  name  Gouldia  trigonoides ;  but  it  departs 
.'still  more  widely  from  our  shell  in  its  less  rounded  form  and  larger  and  less 
numerous  concentric  costa?,  and  also  differs  in  having  its  free  margins 
crenate  within.  Judging  from  Dr.  Stoliczka's  fig.  4,  pi,  x  (vol.  Ill,  Palaeont. 
Indica),  there  would  seem  to  be  reason  for  believing  that  his  species,  like 
ours,  has  a  posterior  marginal  furrow  for  the  reception  of  a  posterior  lateral 
tooth.  It  is  probable  that  most  of  the  Cretaceous  species  described  under 
the  name  Astarte  belong  to  Eriphyla,  Gouldia,  and  perhaps  several  other 
allied  genera. 

Locality  and  position. — Yellowstone  River,  150  miles  above  its  mouth; 
from  the  upper  part  of  the  Fort  Pierre  group  of  the  Upper  Missouri  Creta- 
ceous series. 

SOLEMYID.^. 

Genus  SOLEMYA,  Lamarck. 

Synon— Solemya,  Lam.  (1818),  Hist.,  V,  488;  ib.,  2e  eU,  VI,  123.— Feruss.  (1821),  Tab.  Syst ,  xliv.— G.  B. 

Sowerby   (1822),   Gen.   Sh.,   fasc.   7.— Blaiuv.  (1827),  Diet.  Sci.  Nat.,  XLIX,  422.— 

Menke  (1828),  Syn. ;  and  (1830),  ib.,  2e  6d.,  119.— Desh.  (1830),  Encyc.  Me"th.,  Ill,  tab. ; 

and   (1832),  ib.,  956—  Roemer  (1839),  Verst.  Ool.  Nacbtr.,  42.— Gray  (1842),  Synon. 

Brit.  Mas.,  91;  and  (1847),  Proceed.  Zool.  Soc,  192.— H.  and  A.  Adams  (1S57),  Gen. 

Recent  Moll.,  II,  482.— Meek  (1873),  Palajout.  Obio,  I,  206. 
Sohnimya  (Bowdicb),  G.  B.  Sowerby  (1822),  Geu.  Shells,  fasc.  7 ;  and  (1842),  C'oncb.  Man.,  2d 

ed.,  262. 
Solenomya,  Leacb  (1823),  Synon.  Brit.  Mns.,  58. — Herrmannsen  (1849),  Indicia  Gen.  Malac,  II, 

481.— Meek  and  Worthen.  (1866),  Paheout.  Illinois,  II,  349,  aid  ib.  V,  pi.  27. 
Solenymya,  Swainson  (1840),  Malac,  366. 
Uaneia,  King  (1850),  Permian  Fossils  of  England,  177. 

Etym. — Solen  and  Mya ;  from  a  fancied  resemblauce  to  these  two  genera. 
Type. — S.  australie,  Lam. 

Shell  transversely  elongate-oblong,  equivalve.  inequilateral,  very  thin, 
rounded  and  gaping  at  the  ends;  surface  smooth,  or  showing  obscure  radiat- 
ing marks,  and  covered  with  a  polished,  corneous,  brownish  epidermis  that 
projects  beyond  the  free  margins;  beaks  depressed  to  the  horizon  of  the  dorsal 
margin,  and  located  posteriorly;  hinge  with  an  obscure  cardinal  tooth  in  each 
valve,  and  an  oblique,  posterior,  internal  process  or  fulcrum  for  the  support 
of  the  ligament,  which  is  partly  internal  and  partly  external ;  pallial  line 
simple;  anterior  muscular  impression  shallow,  broad  oval-subquadrate;  poste- 
rior smaller  and  ovate. 

•  It  should  be  remembered  that  iu  first  proposing  the  genus  Astarte,  Sowerby  distinctly  mentions 
llir  recenl  .1.  Scoti$a,  which  lias  no  lateral  teeth,  as  the  typical  species. 
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This  genus  has  no  near  relations  either  to  Mya  or  Solen,  as  the  name 
would  appear  to  imply.  Indeed,  it  differs  so  decidedly  from  all  of  the  known 
genera,  either  among  recent  or  fossil  Mollusca,  that  it  cannot  be  for  a  moment 
confounded  with  any  described  genus,  unless  the  Permian  and  Carboniferous 
forms,  for  which  Professor  King  proposed  the  name  Janeia,  are  really  distinct 
generically,  which  I  have  suspected  may  be  the  case;  all  hough  Professor 
King  has  withdrawn  the  latter  name,  under  the  impression  that  it  is  really 
synonymous  with  Solemya. 

The  reason  for  believing  that  the  name  Janeia  may  possibly  yet  have  to 
be  retained  for  the  Palaeozoic  species  usually  referred  to  Solemya  (or,  at  any 
rate,  for  apart  of  them),  is,  that  all  of  the  American  Carboniferous  species  of 
this  type  that  I  have  seen,  differ  from  the  recent  species  of  Solemya  in  not 
being  exactly  equ'walve;  that  is,  although  apparently  exactly  like  that  genus 
in  all  other  respects,  they  seem  to  have  the  beak  of  the  left  valve  always 
lapping  upon  that  of  the  right.  For  a  long  time  I  thought  this  merely  due 
to  accidental  distortion  ;  but  after  seeing  numerous  specimens,  some  of  which, 
from  the  even  adjustment  of  the  ventral  margins  of  the  valves,  as  well  as  from 
their  general  appearance,  seemed  not  to  have  suffered  any  distortion,  and  yet 
showing  this  character,  I  have  been  led  to  believe  it  natural;  and  as  the 
living  typical  species  of  Solemya  have  the  beaks  equal,  it  is  not  altogether 
improbable  that  there  may  be  a  generic  difference  between  them  and  the 
Palaeozoic  species.  It  is  true,  however,  that  Professor  King  did  not  mention 
any  such  inecjuality  of  the  beaks  as  one  of  the  characters  on  which  he  pro- 
posed to  separate  Jan cia ;  but  it  is  a  character  that  might  readily  be  over- 
looked, from  the  supposition  that  it  was  due  to  accidental  distortion.  If 
the  name  Janeia  should  have  to  be  retained  for  the  whole  or  a  part  of  the 
Palaeozoic  species  usually  referred  to  Solemya,  the  latter  would  most  readily 
be  distinguished  by  this  difference  in  the  character  of  the  beaks. 

The  Carboniferous  genus  Clinopistha,  Meek  and  Wothen,  is  also  related  to 
Solemya,  with  which  it  agrees  in  the  thinness  of  the  shell,  the  character  of 
the  muscular  impression,  and  in  having  its  beaks  nearer  the  shorter  side  of 
the  valves,  as  well  as  in  the  nature  and  position  of  its  ligament.  It  differs, 
however,  remarkably  in  form,  being  a  short  gibbous  shell,  truncated  behind, 
with  both  ends  closed.  If  also  differs  in  showing  the  same  inequality  of  the 
beaks  seen  in  the  Palaeozoic  forms  usually  referred  to  Solemya  ;  from  which 
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it  likewise  differs,  however,  as  decidedly  in  general  form  as  from  the  modern 
types  of  that  genus. 

The  foregoing  two,  or  possibly  three,  types  are,  in  my  opinion,  very 
nearly,  if  not  quite,  all  of  the  known  genera  that  can  be  properly  referred  to 
the  family  Solemyidce.  The  very  peculiar  characters  of  the  genus  Solemya 
have  led  the  most  reliable  authorities  on  conchology  to  view  it  as  the  type 
of  a  distinct  family,  standing  apart  from  all  the  other  existing  groups  of 
Mollusca.  This  view  was,  I  believe,  first  expressed  by  Dr.  Gray,  of  the 
British  Museum.  It  was  afterward  adopted  by  Deshayes,  H.  and  A.  Adams, 
Dr.  P.  P.  Carpenter,  Dr.  Gill,  and  others.  Dr.  Stoliczka,  of  the  Indian  geo- 
logical survey,  also  adopts  the  family  Solemyidce ;  but  he  includes  in  it 
(provisionally  only,  it  is  true)  what  seems  to  me  to  be  a  most  incongruous 
jumble  of  genera,  as  follows:  Cleidoplwrus,  Pyrenomceus,  Sanguinolites,  Lep- 
todomus,  Orthonota,  Anodontopsis,  Sedgwickia,  Dolabra,  Grammysia,  and 
Solemya*  It  is  certainly  difficult  to  understand  why  these  genera  should  be 
included  in  the  same  family  with  such  a  genus  as  Solemya,  as  most  of  them 
seem  to  have  little  or  nothing  in  common  with  it,  or  with  each  other, 
beyond  what  we  see  in  numerous  other  bivalves.  To  say  nothing  of  the 
other  types  here  mentioned,  it  is  only  necessary,  in  order  to  show  how  widely 
some  of  these  shells  are  removed  from  the  family  including  Solemya,  to  state 
that  Cleidoplwrus,  even  in  the  type-species,  is  now  known  to  have  a  crenate 
hinge  like  Nucula. 

Among  the  more  marked  generic  characters  of  Solemya  may  be  men- 
tioned its  elongated  form,  very  thin  shell,  with  its  anterior  side  so  much 
longer  than  the  posterior,  as  to  give  it  the  appearance  of  having  the  ligament 
in  front  of  the  beaks,  instead  of  behind  them  ;  also  its  shining  epidermis,  pro- 
jecting beyond  the  free  margins,  together  with  its  partly  internal  and  partly 
external  ligament. 

The  thin,  light  nature  of  the  shell  of  Solemya  enables  the  animal  to 
leap  and  swim  about  in  the  water  for  some  time  without  touching  bottom, 
as  was,  I  believe,  first  noticed  by  Dr.  Stimpson.  The  leap  is  said  to  be  per- 
formed by  means  of  the  sudden  dilation  and  contraction  of  the  umbrella- 
shaped  foot ;  water  being  at  the  same  time  forcibly  ejected  from  the  posterior 
opening  by  the  drawing  together  of  the  valves. 

If  the  type  for  which  Professor  King  proposed  (lie  name  Janeia  is  not 
distinct   from    Solemya,  this   genus  must   have  been   introduced    during   the 

*  Palasont.  Indica,  III,  268. 
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Devonian,  or  possibly  even  the  Silurian,  period,  and  ranged  through  all  sub- 
sequent epochs  to  the  present  time.  The  species,  however,  seem  never  to 
have  been  very  numerous.  At  present,  only  some  tour  or  five  recent  species 
are  known.  Of  these  there  occur  two  on  the  eastern  coast  of  the  United 
States,  while  the  others  are  from  New  Zealand,  New  Holland,  the  Mediter- 
ranean, West  Africa,  &c.  They  are  found  burrowing  in  muddy  bottoms 
at  a  depth  of  about  two  fathoms. 

Sole  in  y  a    subplicata,  M.  &H. 

Plate  28,  fig.  19. 

SoUm  subplicata,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat,  Sci.  Philad.,  VIII,  82. 
Solemya  subplicata,  Meek  (1864),  Smithsonian  Cueck-List  N.  Am.  Cret.  Fossils,  11. 

Shell  nearly  three  times  as  long  as  high,  moderately  compressed, 
extremity  thin  and  fragile;  cardinal  and  basal  margins  straight  and  parallel; 
anal  extremity  obliquely  rounding  to  the  base;  anterior  end  rounding  up  from 
below,  and  apparently  obliquely  declining  above;  beaks  near  the  posterior  end, 
not  distinct  from,  nor  rising  above,  the  dorsal  border.  Surface  ornamented 
by  very  fine,  obscure  stria?,  of  growth,  crossed  on  the  anterior  side  by  broad, 
nearly  obsolete,  radiating  costse,  some  six  or  eight  of  which  extend  to  the  anal 
margin,  to  which  they  seem  to  impart  a  very  slightly-waved  outline. 

Length,  about  1.10  inches;  height,  0.42  inch;  convexity,  0.26  inch. 

The  radiating  plications  are  very  obscure,  and  might  be  overlooked. 
They  are  most  distinct  on  the  antero-dorsal  region,  and  gradually  fade  away 
on  the  middle  and  posterior  portions  of  the  shell.  In  some  cases,  by  the  aid 
of  a  good  lens,  in  a  favorable  light,  traces  of  very  minute,  closely-set  stria?  may 
be  seen  crossing  the  lines  of  growth.  These  do  not  appear  to  radiate  from 
the  beaks,  but  to  cross  the  surface  at  right  angles  to  the  longer  diameter  of 
the  shell,  and  are  quite  as  distinct  on  the  inside  as  on  the  outside.  These 
may,  however,  be  due  to  the  shell-structure  rather  than  to  surface-markings. 

On  casts,  two  shallow  depressions  are"  seen  near  the  posterior  side  of  the 
beak  of  each  valve,  one  extending  obliquely  forward  close  to  the  truncated 
posterior  border,  and  the  other  a  little  farther  back,  passing  less  obliquely 
downward.  They  seem  to  have  been  occupied  by  callosities  connected  with 
the  hinge  on  the  interior  of  the  valves. 

Locality  and  position. — Moreau  River;  in  the  Fox  Hills  group,  or  forma- 
tion of  the   Upper    Missouri    Cretaceous    series.      It  is   very  rare;    only   a 
single  specimen  being  yet  known. 
17   H 
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LUCINIDjE. 
Genus  LUCINA,  Bruguiere. 

Synon.— Lucina,  Brng.  (1792),  Encyc.  Me"tb.,  tab.  284.— Lamarck  (1801),  Syst.  An.,  124 (uot  1799,  =  Loripcs, 

Poli,  1791).— Guvier  (1817),   Rogue  An.,  48-2  .- Lam.  (1818),  Hist.,    V,   538.— Feruss. 

(1821),  Tab.  Syst.,  xliii.— J.  Sowerby,  Mill.  Couch.,  tab.  417.— Fleming  (1828),  Hist. 

Brit.  An.,  441.— Desb.  (1830),  Encyc.  Moth.,  Ill,  371.— Agassiz  (1839),  Monl.  de  Moll., 

37.— H.  and  A.  Adams  (1857),  II,  400 ;  and  of  numerous  later  authors. 
Trhloula  (sp.),  Sebum.  (1817),  Essai,  146.— Gray  (1847),  Proceed.  Zoiil.  Soc.  Loud.,  195  (as  a  sec.  of 

Lucina). 
LenHllaria,  Sebum.  (1817),  Essai,  147. 
Myriea  (sp.).  Turton  (1822),  Brit.  Biv.,  133.— Fleming  (1828),  Brit.  An.,  443.— Philippi (1 844), Mol. 

Sic.,   II,  2V— H.  aud  A.  Adams  (1857),  Gen.  Recent  Moll.,  II,  408  (as  a  subgenus  of 

Lucina). 
Phacoides,  Blaiuv.  (1824),  Diet.  Sci.  Nat,  XXXII. 

Millhea,  II.  aud  A.  Adams  (1857),  Geu.  Recent  Moll.,  II,  408  (as  a  subgenus  of  Lucina). 
*  Cyelas,  H.  and  A.  Adams  (1857),  ib.,  407  (as  a  subgenus  of  Lucina;  not  Cyelas,  Brug.). 
Here,  Gabb  (1869),  Paheont.  California,  II,  28  (as  a  subgenus  of  Lucina). 

Eiym. — Lucina,  a  name  of  Juno. 
Type. — Lucina  Jamaieensis,  Speugler. 

Shell  more  or  less  nearly  circular,  lenticular,  or  sometimes  ventricose; 
surface-characters  variahle ;  posterior  dorsal  slopes  often  with  an  oblique 
sulcus;  lunule  generally  well-defined,  sometimes  very  deep;  hinge  usually 
with  two  diverging  cardinal,  and  two  lateral  teeth  in  each  valve;  lateral  teeth 
and  one  of  the  cardinals  sometimes  obsolete;  ligament  external,  or  some- 
times rather  deeply  seated  between  the  margins  of  the  valves ;  muscular 
impressions  well-defined,  the  anterior  one  being  elongated  within  the  well- 
marked  simple  pallial  line;  interior  surface  within  the  pallial  line  more  or 
less  rugose,  and  often  having  an  oblique  linear  furrow  in  each  valve. 

This  genus  includes  the  following  subgeneric  sections: 

1.  lucina,  Bruguiere  (typical). 

Shell  orbicular  or  more  or  less  oval,  moderately  convex,  concen- 
trically striated  or  lamellate;  cardinal  and  lateral  teeth  generally  well- 
developed. — (Type  as  already  cited.) 

2.  mtrtea,  Turton. 

Shell  ovate,  rather  compressed,  concentrically  striated,  lamellated 
or  decussate ;  hinge  with  lateral  teeth,  and  one  of  the  cardinals  gen- 
erally obsolete. — Lucina  spinifera,  Mont. 

*  Klein  used  the  name  Cyelas,  in  1753,  for  a  group  including  divaricately-marked  species  of  Lucina  ; 
but,  for  reasons  stated  farther  on,  I  think  be  ought  not  to  be  cited  as  authority  for  this  subgenus. 
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3.  CYCLAS,  II.  and  A.  Adams  (not  Brug.). 

Shell  orbicular,  thin,  rather  compressed  ;  hinge  with  cardinal  and 
lateral  teeth  present,  hut  small;  surface  obliquely  or  divaricately 
striated. — Lucina  divaricata,  Linn. 

4.  milthba,  H.  and  A.  Adams. 

Shell  inequivalve,  nearly  smooth,  or  more  or  less  distinctly 
marked  with  radiating  striae  or  costas;  hinge  with  lateral  teeth  gen- 
erally obsolete. — Lucina  Childreni,  Gray. 

Mr.  Gabb  has  proposed  another  subgenus,  Here,  for  his  L.  Richthorfeani, 
*from  the  Cretaceous  of  California,  based  on  its  extremely  profound  lunule. 
As  this  species,  however,  agrees  well  in  all  of  its  other  characters  with 
typical  forms  of  Lucina,  and  some  existing,  as  well  as  other  fossil  species, 
agreeing  equally  well  with  other  allied  sections,  also  show  this  character,  it 
seems  scarcely  desirable  to  separate  this  as  the  type  of  a  distinct  subgenus. 

By  some  conchologists,  Loripes  of  Poli,  1791,  is  also  included  as  a  sub- 
genus under  Lucina,  and  it  must  be  admitted  that  the  species  they  thus 
range  cannot  be  separated  from  this  genus  upon  any  very  distinctly-marked 
characters  of  the  shell  alone.  If  Poli  did  not,  as  suggested  by  Deshayes,* 
however,  confound  a  tellinoid  with  a  lucinoid  species,  when  he  figured  the 
animal  of  his  typical  Loripes  with  a  long  siphonal  tube,  it  must  differ  widely 
in  this  character  from  Lucina,  or  even  from  all  other  types  of  the  Lucinxdce. 
Until  this  question  can  be  settled,  it  seems  more  proper  to  view  Loripes  as  a 
distinct  genus. 

Codakia,  Scopoli,  1777,  is  also  included  by  H.  and  A.  Adams,  Dr.  Stoliczka, 
and  others,  as  another  subgenus,  under  Lucina.  The  remarkable  difference 
presented  by  the  comparatively  very  short  foot  of  the  typical  species  of  this 
group  (L.  tigerina),  as  shown  by  Deshayes  (Jour.  Conch.  Paris,  I,  3e.  ser,  pi. 
xiv,  fig.  3f),  together  with  the  strongly  radiately  costate  character  of  the  shell, 
and  its  concealed  ligament,  seem  to  be  sufficiently  well-marked  peculiarities 
to  separate  this  type  genetically. 

Dr.  Stoliczka  likewise  includes,  as  a  subgenus  of  the  group  under  consid- 
eration, Lirodiscus,  Conrad,  founded  on  the  Eocene  Astarte  teUinoides,  Con. 

*  Supp.  Coq.  Fossilea  Environs  de  Paris,  I,  589. 

t  At  tlie  time  Deshayes  published  the  paper  here  alluded  to,  he  did  not  think  the  difference  between 
the  animal  of  the  type  of  Codakia  aud  that  of  Lucina  even  of  subgeneric  importance.  In  his  later  pub- 
lications, however,  he  admits  it  doubtfully  as  a  distinct  geuus  (Supp.  Coq.  Foss.  Envirous  de  Paris, 
590). 
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It  seems  to  me,  however,  from  the  fact  that  the  type  of  Lirodiscus  does  not 
show  the  slightest  tendency  to  the  prolongation  of  the  anterior  muscular  scar, 
so  characteristic  of  this  genus,  that  it  cannot  be  properly  included  in  the 
same.  Its  general  appearance  also  seems  to  indicate  nearer  relations  to 
Astarte,  in  which  genus  both  Mr.  Conrad  and  Dr.  Lea  placed  it  long  back. 

Professor  Hall,  many  years  since,  proposed  the  name  Paracyclas  for  a 
Devonian  Lucinoid  shell,  that  may  possibly  find  a  place  in  this  genus,  either 
as  a  distinct  section  or  otherwise ;  but,  unfortunately,  nothing  is  yet  known, 
I  believe,  in  regard  to  its  hinge  and  internal  characters. 

I  have  the  impression  that  this  genus  probably  dates  back  to  Palaeozoic 
times.  At' least,  we  meet  with  Devonian  shells  presenting  exactly  all  of  the 
external  characters  of  Lucina.  Whether  or  not  they  possess  the  hinge  and 
internal  characters  of  any  section  of  this  genus  remains  to  be  determined.  It 
is  probable,  however,  that  at  any  rate  a"  part  of  them,  will  be  found  to  present 
hinge  and  internal  characters  warranting  their  separation  under  Professor 
Hall's  name  Paracyclas;  while  some  of  the  others  may  possibly  belong  to 
unnamed  genera. 

So  far  as  I  have  observed,  there  seem  to  have  been  no  Carboniferous  or 
Permian  shells  yet  discovered  showing  such  close  external  resemblance  to 
this  genus  as  some  of  those  found  in  the  Devonian  ;  though,  if  the  group  was 
represented  during  the  Devonian,  it  must  have  lived  through  the  Carbon- 
iferous and  Permian  periods.  In  the  Triassic  and  Jurassic  rocks,  this  genus 
was  represented  by  forms  apparently  belonging  to  the  typical  Lucina  section  ; 
which  is  well  represented,  along  with  some  species  of  Cyclas  and  Myrtea, 
in  the  Cretaceous.  In  the  Tertiary,  most  of  the  sections  are  known  to  occur, 
and  the  genus  probably  attained  its  greatest  development  during  that  period; 
though  it  is  well  represented  in  the  seas  of  the  present  epoch,  where  all 
of  the  described  sections  exist. 

At  the  present  time,  this  genus  has  a  world-wide  geographical  distribution, 
which  also  seems  to  have  been  the  case  during  past  geological  epochs. 

In  regard  to  the  particular  name  that  should  be  retained  for  this  genus, 
quite  different  opinions  exist.  As  Klein,  in  1753,  used  the  name  Cyclas  for 
a  group  including  a  species  belonging  to  one  of  the  subgenera,  some  have 
adopted  that  name  for  the  genus;  but  as  he  was  not  a  regular  binomial  author, 
and  dates  before  the  Linnscan  era,  I  do  not  see  how  his  name  can  be  adopted 
for  the  genus  according  to  rule.     H.  and  A.  Adams  retain  it  as  a  subgeneric 
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name  for  the  divaricate  section,  for  which  I  also  use  it  here,  but  I  adopt  il  as 
II.  and  A.  Adams'  name,  not  Klein's. 

The  next  name  applied  lo  any  type  of  this  genus  was  Lucina,  Lamarck, 
1801.  Nearly  all  authors  have- adopted  the  latter  name  for  the  genus,  while 
several  use  Scopoli's  name  Codakia  subgenerically  under  it.  Ifthistypeis 
to  be  admitted  into  the  genus  at  all,  however,  it  seems  to  me  that  Codakia, 
being  the  oldest  regularly-proposed  name  for  the  genus,  would  have  to  be 
adopted  for  it,  and  the  costate  species,  with  the  other  characters  mentioned, 
viewed  as  the  typical  section ;  for  I  cannot  see  how  a  genus  once  regularly 
proposed,  can  be  reduced  to  the  rank  of  a  subgenus  under  another  published 
at  a  later  date,  even  though  the  first  name  may  not  have  been  adopted  in  the 
interval.  Such  a  rule  would  give  any  author  who  might  find  a  type  differing 
only  subgenerically  from  any  recently-published  genus,  the  right  to  reduce  the 
same  to  the  rank  of  a  subgenus,  and  give  a  new  generic  name  for  the  whole 
group  himself;  a  course  that  has,  in  fact,  actually  been  pursued  in  one  or 
two  instances  by  Dr.  Stoliczka. 

Lucina    s u b u  n d a  t  a ,   H.  &  M. 

Plato  17,  fig.  2,  a,  b,  e,  <?,  e. 
Lucina  sitbiuidala,  Hall  and  Meek  (1854),  Mora.  Am.  Acad.  Arts  and  Sci.  Boston,  V  (n.  s.),  pi.  i,  fig.  6. 

Shell  small,  subcircular,  compressed,  very  thin  ;  anterior  side  broadly 
rounded;  basal  margin  semi-ovate,  the  most  prominent  part  being  toward  the 
front,  more  or  less  contracted  behind,  smooth  within  ;  posterior  side  narrower 
than  the  other,  and  usually  subtruncate  at  the  extremity;  dorsal  margin 
concave  in  outline,  just  before,  and  convex  just  behind  the  beaks,  which 
are  rather  prominent,  pointed,  and  nearly  central.  Surface  ornamented  by 
small  concentric  undulations,  and  very  small  parallel  striae,  which  are  some- 
times crossed  by  obscure  traces  of  very  fine,  nearly  obsolete,  radiating  stria;. 

Length,  0.42  inch  ;   height,  0.32  inch ;  convexity,  0.12  inch. 

This  little  shell  evidently'  varies  much  in  form,  some  specimens  having 
the  anterior  portion  of  the  ventral  margin  much  more  prominent,  and  the 
posterior  side  more  contracted,  than  others.  Generally,  there  is  an  obscure 
depression  extending  obliquely  backward  and  downward  from  the  posterior 
side  of  the  beaks,  and  a  stronger  one  passing  from  the  front  side  of  the  beaks 
to    the    upper    part    of   the    anterior    margin.      Sometimes    both    of   these 
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impressions  are  obsolete,  while  in  other  cases  they,  are  quite  distinct,  and 
there  seem  to  be  all  gradations  between.  In  one  specimen,  from  the  same 
locality  and  position,  agreeing  exactly  in  its  surface- markings,  the  thinness 
of  the  shell,  and,  indeed,  in  almost  every  other  respect,  with  the  above,  there 
are  two  impressions,  with  a  ridge  between,  passing  down  the  front  side,  to 
the  margin  of  which  they  impart  a  very  peculiar  appearance.  This  may  be 
a  distinct  species;  but,  with  the  material  now  at  hand  for  comparison,  it  seems 
probable  that  it  is  only  a  variety  of  the  above.  Fig.  2  e  of  pi.  17  represents 
this -specimen. 

Locality  and  position, — Mouth  of  Sage  Creek,  on  the  Cheyenne;  in  the 
upper  part  of  the  Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous  series. 
The  specimen  of  this  species  first  figured  in  the  paper  cited  at  the  head  of 
this  description  was  collected  by  Dr.  Hayden  from  the  same  geological  posi- 
tion, on  Sage  Creek,  and  near  the  same  locality. 

Lncina   occidentalis,    Morton. 
Plate  17,  figs.  4,  a,  b,  c,  d. 

Tellina  occidentalis,  Morton  (1842),  Jour.  Acad.  Nat.  Sci.  Philad.,  VIII,  210,  pi.  xi,  fig.  3. 
Mould  of  Lncina  ?,  Owen  (1852),  Report  Geol.  Survey  Wis.,  Iowa,  and  Min.,  tab.  vii,  fig.  8. 
Lucina  occidentalism,  Meek  ami   Hayden  (Nov.,  185G),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  272   (not 
Lncina  occidentalis,  Reeve,  1850). 

Shell  transversely  broad-oval,  rather  thick,  moderately  convex ;  anterior 
side  broadly  rounded  ;  basal  border  semi-ovate  in  outline,  the  most  prominent 
part  being  toward  the  front;  posterior  side  narrower,  and  subtruncated  at  the 
extremity,  usually  having  a  nearly  obsolete  flattening,  extending  from  near 
the  beaks,  above  the  umbonal  slopes,  obliquely  backward  and  downward  to 
the  posterior  extremity;  dorsal  border  nearly  straight,  or  faintly  sinuous,  and 
declining  very  slightly  in  front  of  the  beaks,  convex,  and  more  obliquely 
sloping  behind;  beaks  depressed,  small,  and  nearly  central;  lunule  lanceo- 
late, small,  and  shallow,  or  somewhat  excavated.  Surface  ornamented  by 
very  distinct,  rather  regular,  concentric  lines;  exfoliated  specimens  also 
showing  obscure  radiating  marks  on  the  inner  laminae. 

Length  of  a  large  specimen,  1.85  inches;  height,  1.58  inches;  convexity, 
0.93  inch. 

The  hinge  of  this  species  shows  the  two  cardinal  teeth  to  be  rather 
small  in  the  right  valve,  the  posterior  one  being  a  little  larger  than  the  other, 
and  faintly  emarginate  at  the  extremity.     Between  these  two  teeth  there  is 
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a  little  larger  pit,  and  farther  back  a  smaller  one,  for  the  reception  of  the  two 
cardinal  teeth  aider  the  beak  of  the  left  valve.  Each  valve  has  one  small, 
obtuse,  anterior,  lateral  tooth,  situated  some  distance  in  advance  of  the  beaksx 
with  apparently  very  faint  traces  of  a  remote  posterior  lateral  in  one  or  both 
valves. 

The  posterior  muscular  impression  is  shallow,  subquadrate  in  form,  and 
usually  bounded  in  front  by  a  faint  linear  ridge,  extending  obliquely  up 
toward  the  beaks.  The  upper  part  of  the  anterior  muscular  impression  has 
the  same  form,  while  its  prolonged  portion  below  is  slender,  a  little  arcuate, 
rather  long,  and  directed  obliquely  downward  toward  the  middle  of  the  basal 
margin.  Just  above  this  impression  of  the  anterior  adductor,  the  small,  oval 
scar  of  the  pedal  muscle  is  seen  quite  detached  from  it. 

It  is  with  some  doubt  and  hesitation  that  I  have  identified  this  shell 
with  Tellina  occidentals  of  Morton.  Well-preserved  specimens  of  it  are 
certainly  quite  unlike  Dr.  Morton's  figures,  though  when  the  shell  is  partly 
worn  away  along  the  dorsal  side  in  front  of,  and  behind  the  beaks,  as  is  the 
case  with  some  of  our  specimens,  they  present  almost  exactly  the  same 
appearance.  In  addition  to  this,  it  is  evident  Dr.  Morton's  figures  were  drawn 
from  a  worn  and  otherwise  imperfect  specimen,  giving  an  incorrect  idea  of 
its  original  form;  while  the  species  here  under  consideration  appears  to  have 
a  wide  geographical  range  in  Nebraska,  and  is  nearer  like  the  specimen 
figured  by  Dr.  Morton  than  any  other  shell  yet  known  from  the  rocks  of 
that  region. 

Locality  and  position. — Mouth  of  Milk  River,  and  on  Cheyenne  River; 
in  the  upper  part  of  the  Fort  Pierre  group.  The  specimens  from  the  latter 
localities  have  a  rather  shorter  anterior  muscular  impression,  and  present 
some  other  slight  differences,  which  may  possibly  be  of  specific  importance ; 
but  I  think  that  they  more  probably  merely  belong  to  a  variety  of  the  same. 
It  also  occurs  on  the  Moreau  River,  where  it  seems  to  range  up  into  the  Fox 
Hills  group,  or  formation  No.  5  of  the  Upper  Missouri  Cretaceous. 

Lncina   occidental^,   var.    ventricosa,  M.  &  H. 

Plate  17,  fig.  3,  a,  b,  c. 
Liwina  ventricosa,  Heek  and  Hayden  (1800),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  4-27. 

Shell  very  broad-ovate,  or  subcircular,  rather  thin,  compressed  or 
moderately  convex:    anterior   side    broadly   rounded:    basal    border    smooth 
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within,  deeply  rounded  in  front,  and  contracted  behind;  posterior  side  nar- 
rower than  the  other,  and  subtruncate  at  the  extremity;  beaks  small, 
moderately  prominent,  pointed,  and  very  nearly  central;  surface  polished, 
and  marked  by  fine,  rather  regular,  concentric  lines ;  ligament  depression 
lanceolate  ;  lunule  smaller,  but  nearly  of  the  same  form,  and  deeply  excavated  ; 
while  on  each  side  of  it  there  is  usually  a  more  or  less  defined  sulcus 
extending  forward  to  the  upper  part  of  the  anterior  margin. 

This  shell  may  possibly  belong  to  a  distinct  species  from  the  last, 
instead  of  being  a  mere  variety  of  the  same ;  but  both  vary  to  such  an  extent 
that  I  am  now  inclined  to  think  the  form  under  consideration  more  probably 
only  a  variety  of  the  occidentaUs.  Its  chief  differences  are  its  smaller  size, 
thinner  shell,  and  proportionally  rather  shorter  and  more  rounded  outline; 
its  anterior  ventral  margin  being  more  deeply  rounded.  It  also  has  a  rather 
more  finely  striated  and  smoother  surface,  and  generally  differs  in  having  a 
shallow  sulcus  extending  from  the  beaks,  on  each  side  of  the  lunule,  to  the 
upper  part  of  the  anterior  margin. 

In  general  form,  as  well  as  in  size,  and  the  presence  of  the  anterior 
sulcus,  it  approaches  more  near  the  first  of  the  forms  described;  but  it  differs 
materially  in  its  surface-characters,  being  destitute  of  any  traces  of  the  con- 
centric undulations  seen  on  that  shell,  which  also  presents  a  rougher  appear- 
ance, as  if  it  had  been  covered  by  a  thin  epidermis.  Still,  it  may  be  possible 
that  all  three  of  the  types  here  described  are  merely  varieties,  or  represent 
different  ages  of  the  same  species.  Indeed,  I  confess  that  I  am  not  alto- 
gether satisfied  with  the  conclusion  that  they  belong  to  more  than  one 
species;  but,  having  already  separated  them,  it  is  perhaps  better  to  continue 
this  arrangement  than  to  unite  the  whole  under  one  name,  doubtfully. 

Locality  and  position. — -Yellowstone  River,  150  miles  from  its  mouth  ; 
in  beds  containing  a  blending  of  the  fossils  of  the  Fort  Pierre  and  Fox  Hills 
groups  of  the  Upper  Missouri  Cretaceous  series. 

Genus  SPHJERIOLA,  Stoliczka. 

Synon. — Spkcera  (up.),  d'Archiac,  and  some  others. 

Sphceriola,  Stoliczka  (1871),  Palseont.  Indica,  III,  217. 

Etym. — Sphcera,  a  sphere  (diniin.). 
Typo- — Sphaira  Madridi,  d'Archiac. 

Shell  globose  or  subglobose,  nearly  or  quite  equilateral,  with  free 
margins  closed  and   smooth   within;   surface  with  concentric  stria?  or  sulci; 
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hinge  provided  with  two  diverging  cardinal  teeth  in  each  valve  (the  anterior 
being  somewhat  extended  horizontally),  but  without  lateral  teeth;  muscular 
impressions  shallow,  not  elongated;  pallial  line  simple. 

This  genus  is  distinguished  from  Coib'is  bv  its  want  of  lateral  teeth,  as 
well  as  by  its  more  globose  form,  and  smoother  surface.  It  seems  to  have 
been  introduced  during  the  Triassic  period,  and  occurs  in  the  Jurassic,  from 
which  latter  the  typical  species  was  obtained.  Its  existence  during  the 
deposition  of  the  Cretaceous  rocks  is  not  yet  positively  determined;  though 
we  meet  with  imperfectly-known  forms  in  rocks  of  that  age,  that  are  referred 
provisionally  to  it,  until  specimens  can  be  found  showing  their  generic 
characters.      Its  reference  to  the  Luc/ii'dte  is  only  provisional. 

s  i>  1 1  : r  ■-  ■  ii  I  :i  !    cordata,   M.  &  H. 

Plate  29,  figs.  3,  a,  b,  c. 

Cyprina  cordata,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  IX,  143. 
Bucardial  Moreauensis,  Meek  and  Hayden  (1860),  ib.,  XII,  427. 
(iliismisl  Moreauensis,  Gabb  (1861),  Cat.  Cret.  Fossils,  125. 

Shell  thick,  globose,  very  gibbous,  higher  than  long;  sides  and  base 
rounded ;  beaks  elevated,  pointed,  and  curved  somewhat  obliquely  forward 
and  inward,  very  nearly  central;  muscular  impressions  broad-oval,  faintly 
marked  ;  pallial  line  distinct  and  forming  a  regular  curve,  parallel  to  the  base, 
in  passing  from  the  anterior  to  the  posterior  muscular  scars.  Surface  with 
distinct  concentric  striae,  and  stronger  marks  of  growth.     Hinge  unknown. 

Length,  about  1.66  inches;  height,  1.80  inches;  convexity,  1.50  inches. 

The  unsatisfactory  condition  of  the  only  specimen  of  this  shell  yet  seen 
renders  the  determination  of  its  generic  characters  very  difficult  and  uncer- 
tain. Being  mainly  an  internal  cast  with  portions  of  the  shell  attached,  it 
gives  little  or  no  idea  of  the  nature  of  the  hinge,  beyond  the  fact  (recently 
determined  by  the  removal  of  some  adhering  portions  of  the  shell  about  the 
hinge)  that  it  has  no  lateral  teeth.  The  muscular  impressions,  as  left  on 
internal  casts,  are  also  seen  to  be  very  shallow  and  not  elongated,  and  the 
pallial  line  to  be  certainly  simple.  In  first  indicating  it,  we  thought  that 
possibly  it  might  be  a  gibbous  form  of  Cyprina,  and  referred  it,  as  stated  at 
the  time,  provisionally  only,  to  that  genus.  Subsequently,  feeling  quite  con- 
vinced that  it  at  least  could  not  be  properly  retained  in  the  genus  Cyprina,  we 
removed  it,  with  a  mark  of  doubt,  to  the  genus  Bucardia,  mo>-°  properly 
18  H 


138    UNITED  STATES  GEOLOGICAL  SURVEY  OF  THE  TERRITORIES. 

Glossus  (—  Isocardia) ;  and  in  doing  this  it  became  necessary  to  use  another 
specific  name,  cordata  having  been  previously  applied  to  another  species  of 
that  genus  in  Europe. 

Since  ascertaining,  as  above  stated,  that  this  shell  certainly  has  no 
lateral  teeth,  either  anterior  or  posterior,  it  becomes  equally  evident  that  it 
can  no  longer  be  properly  retained  in  the  genus  Glossus;  but  I  confess  that 
I  am  still  unable  to  locate  it  with  any  degree  of  confidence  in  any  of  the 
described  genera.  On  the  whole,  it  seems  to  agree,  so  far  as  its  characters 
can  be  determined  from  the  only  specimen  yet  seen,  about  as  well  with 
Dr.  Stoliczka's  genus  Sphceriola,  to  which  I  have  provisionally  removed  it,  as 
with  any  of  the  described  groups.  When  specimens  can  be  examined, 
however,  showing  the  hinge,  it  is<quite  as  probable,  and  perhaps  even  more 
so,  that  it  will  be  found  to  present  different  generic  characters,  and  possibly 
to  belong  to  an  undescribed  genus.  I  would  be  inclined  to  refer  it  to 
Sphcerella,  if  the  muscular  impressions  were  more  elongated  and  the  shell 
thinner.  On  the  other  hand,  it  seems  to  be  about  as  apt  to  belong  to 
d'Orbigny's  genus  Unicardium. 

Locality  and  position. — Moreau  River;  from  the  Fox  Hills  group  of  the 
Upper  Missouri  Cretaceous  series. 

Spliscriola!    Warrenana,   Meek.* 

Shell  globose,  rather  thick ;  anterior  and  posterior  margins  regularly 
and  subequally  rounded,  and  each  rounding  into  the  more  broadly  rounded  or 
semicircular  base;  beaks  moderately  prominent,  gibbous,  nearly  Central,  and 
incurved,  with  little  obliquity;  surface  marked  by  concentric  striae :  muscular 
and  pallial  impressions  faintly  marked. 

Height  and  length,  each  about  1.55  inches  ;  convexity,  1.42  inches. 

The  only  specimen  of  this  shell  yet  found,  is,  like  that  of  the  last, 
merely  an  internal  cast,  with  portions  of  the  shell  adhering.  It  gives  no 
idea  of  the  nature  of  the  hinge,  beyond  the  fact  that  it  has  no  lateral  teeth 
It  will  be  readily  distinguished,  however,  from  that  shell,  specifically,  by  its 
less  elevated  beaks  and  greater  thickness. 

A  portion  of  the  left  valve,  remaining  shows  a  marginal  furrow  behind  the 
beaks,  apparently  for  a  narrow,  rather  long,  external  ligament.  In  regard  to  its 
generic  affinities,  I  can  only  repeat  what  has  been  said   respecting  the  rela- 

*  Unfortunately,  no  figure  of  this  species  was  prepared. 
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tions  of  the  last -described  species;  that  is,  that  the  only  specimen  known 
is  not  in  a  condition  to  warrant  any  satisfactory  conclusions  on  that  point. 
Consequently,  it  is  only  referred  to  the  same  genus  with  great  doubt,  merely 
provisionally,'  until  better  specimens  can  be  procured  for  study  and  com- 
parison. 

The  specific  name  is  given  in  honor  of  General  G.  K.  Warren,  of  the 
United  States  Topographical  Engineers,  among  whose  collections  (obtained 
during  one  of  his  exploring  expeditions)  the  type-specimen  was  found.  I 
have  had  it  under  consideration  for  many  years,  without  attempting  to 
describe  it,  hoping  that  better  specimens,  giving  some  knowledge  of  its 
hinge-characters,  might  be  found. 

Locality  and  position. — Near  the  eastern  base  of  the  Back  Hills ;  from 
the  Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 

Spliicriola  !    endolrachys,   Meek. 
Plate  29,  fig.  2. 

Shell  rather  thin,  orbicular,  ventricose,  about  as  high  as  wide ;  anterior, 
posterioi-,  and  basal  margins  regularly  rounded;  dorsal  margins  sloping  and 
rounding  off  nearly  equally  each  way  into  the  lateral;  beaks  elevated,  central, 
and  incurved,  with  but  slight  obliquity ;  muscular  impressions  very  shallow, 
rather  large,  the  posterior  ovate,  and  the  anterior  trigonal-subovate ;  interior 
surface  within  the  pallial  line  roughened  by  irregular  projecting  asperities 
that  leave  the  surface  of  internal  casts  distinctly  pitted ;  external  surface 
marked  by  rather  distinct,  irregular,  concentric  furrows  and  striae. 

Length,  1.50  inches;  height,  1.45  inches;  convexity,  about  1.08  inches. 

This  species  will  be  readily  distinguished  from  the  last,  which  it  most 
nearly  resembles  in  form,  by  its  rather  decidedly  thinner  shell,  less  gibbous 
valves;  and  particularly  by  the  peculiar  rough  character  of  its  interior  within 
the  pallial  line.  This  latter  character  is  strongly  marked  in  all  three  of  the 
specimens  seen ;  while  no  traces  of  anything  of  the  kind  are  observed  in 
either  of  the  previously-described  species.  Like  those  shells,  this  is  merely 
placed  in  this  genus  provisionally,  nothing  being  known  of  its  hinge- 
characters,  excepting  that  it  has  no  lateral  teeth. 

Locality  and  position. — Ninety  miles  below  Fort  Benton,  on  the  Missouri; 
liom  Cretaceous  beds  holding  a  position  in  the  very  upper  part  of  the  Fox 
Hills  group. 
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TANCREDID.dE. 

Genus  TANCREDIA,   Lycett. 

Syiwii. — Donax,  Maetra,  &c.  (sp.),  Dunker,  Deshayes,  d'Orbigny,  and  others. 

Tancredia,  Lycett  (1350),  Ann.  Mag.  Nat.  Hist.,  VI,  407.— Morris  and  Lycett  (1853),  Moll.  Great 

Oolite,  90.— Meek  and   Hayden   (1864),  Pakeont.  Upper  Mo.,  95.— Stoliczka  (1870), 

Palajout.  Indica,  III,  132. 
Hettangia,  Terqueni  (185'2),  Statist.  Ge'ol.  Mineral,  et  Paloeont.  du  Depart,  de  la  Mus.,  Atlas,  14; 

and  (1853),  Bull.  Soc.  Ge'ol.  Fr.,  X  (2e  Be"r.),  364. 

Etym. — Dedicated  to  Sir  Thos.  Tancred. 
Type. — Tancredia  donaciformis,  Lycett. 

Shell  transversely  subovate  or  subtrigonal,  moderately  convex,  or  more 
or  less  compressed,  without  a  defined  lunule ;  beaks  usually  subcentral;  pos- 
terior side  often  shorter  and  wider  than  the  other,  and  more  or  less  truncated, 
sometimes  gaping ;  anterior  side  generally  more  attenuated,  and  always  closed  ; 
ligament  small,  short,  and  external;  hinge  with  one  obtuse  cardinal  tooth  in 
each  valve,  fitting  into  a  corresponding  pit  in  the  other,  and  sometimes  a 
smaller  second  cardinal  tooth  at  the  anterior  side  of  the  pit  of  the  right  valve, 
and  on  the  posterior  side  of  that  of  the  left ;  lateral  teeth  posterior,  obtuse, 
near  the  cardinal,  that  of  the  left  valve  fitting  into  a  furrow  dividing  that  of 
the  right;  muscular  impressions  oval ;  the  simple  pallial  line  rather  remote 
from  the  free  margins,  which  are  not  crenate  within  ;  surface  witli  only 
concentric  markings. 

This  genus  seems  to  be  closely  related  to  Mcehia  of  Gabb,  from  the 
Cretaceous  rocks  of  California,  but  differs  in  being  closed  instead  of  gaping 
anteriorly,  as  well  as  in  wanting  the  peculiar  anterior  angularity  of  that  type; 
which  also  presents  some  differences  imthe  nature  of  its  hinge-plate,  and  is 
said  to  have  its  ligament  subexternal  instead  of  decidedly  external. 

The  genus  Tancredia  dates  back  to  the  Liassic  period  ;  some  ten  or 
twelve  species  having  been  identified  by  Buvignier  and  Terquem  in  rocks  of 
that  age  in  France.  So  far  as  I  am  informed,  it  has  not  been  recognized  at 
any  higher  horizon  than  the  Lias  on  the  Continent;  but  in  England  it  is 
only  known  to  occur  in  the  Lower  Oolite.  In  America  it  appeals  to  range 
still  higher,  the  following  species  believed  to  belong  to  it  being  from  the 
Cretaceous.  In  this  country,  however,  it  also  seems  to  have  made  its  first 
appearance  during  the  Jurassic  period.  Up  to  this  time  it  is  unknown  in  the 
Tertiary,  or  among  the  Mollusca  of  the  present  period. 
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In  regard  to  the  family-affinities  of  this  genus,  rather  widely  different 
opinions  have  been  expressed.  In  1864.  on  comparing  it  and  ihe  allied  genus 
Meekia  with  all  of  the  different  families  that  might  be  supposed  to  be  more 
or  less  nearly  related,  and  finding  that,  as  these  groups  have  been  defined  by 
the  highest  authorities  on  conchology,  these  shells  could  not  be  admitted 
into  any  of  them,  I  proposed  to  separate  them  provisionally  in  a  distinct 
family  to  themselves,  until,  as  stated,  "the  affinities  of  some  allied  extinct 
types  can  be  better  determined.''  For  this,  1  have  been  rather  freely  criti- 
cised by  Dr.  Stoliczka,  of  the  Indian  survey,*  who  places  Tancredia  in  the 
Jtoiiacidte,  and  yet  doubtfully  refers,  for  some  incomprehensible  reason,  the 
very  closely-allied  genus  Meekia  to  the  Trigoniidce. 

In  this  connection,  it  is  only  necessary  for  me  to  remark  that  at  least 
quite  as  good  authorities  have  placed  Tancredia  in  several  other  more  or  less 
widely  removed  families.  For  instance,  Terquem  thought  it  most  nearly 
allied  to  the  Cardiidce,  to  which  Pictet.  and  some  others  refer  it.  Woodward, 
on  the  contrary,  includes  it.  doubtfully  in  the  Ludnidce,  under  which  the 
well-known  and  able  conchologist,  Dr.  P.  P.  Carpenter,  mentions  it  in  his 
Smithsonian  lecture.  Again,  Chenu  places  it  in  the  Isocardiidce,  while,  as 
already  stated,  Dr.  Stoliczka  insists  that  it  belongs  to  the  Donacidce.  From 
this  very  diversity  of  opinion,  however,  it  must  be  evident  that  this  genus 
presents  a  peculiar  combination  of  characters  that  renders  the  determination 
of  its  family-affinities  quite  difficult. 

The  objections  to  placing  it  with  the  Donacidce  are  not  only  its  simple 
pallial  line,  but  also  the  fact  that  in  some  of  the  species  the  valves  are  clearly 
gaping  behind ;  that  is,  not  merely  a  little  parted,  as  we  often  see  in  the 
Tellinida},  but  show  a  decided  gape,  with  the  margins  closed  together  above 
and  below -the  hiatus.  I  am  well  aware  that  these  are  not  necessarily  always 
family-characters;  but  every  naturalist  knows  that  a  peculiarity  which  in 
one  groujj  is  scarcely  of  generic  importance,  may  in  another  form  a  constant 
family-character.  All  of  the  existing  genera  that  are  known  by  the  anatomy 
of  the  animal  to  belong  to  the  Donacidce,  have  a  well-defined,  and  generally 
large  pallial  sinus,  and  closed  valves  ;  and  the  group  is  so  characterized  by 
the  best  authorities  on  conchology.  Indeed,  Dr.  Stoliczka's  own  description 
of  the  family  Donacidce  would  exclude  Tancredia,  as  he  distinctly  states,  in 
describing  this  family,  that  the  shell  is  "  always  strong  and  solid,  closed  at  both 

*  Paheont.  Iudica,  III,  i:W. 
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endsv  ;  and  also,  that  "the  pallial  sinus  is  deep,  extending  in  the  elongated 
forms  like  Hecuba  or  Iphigenia,  horizontally;  in  Donax  and  others  it  is 
ascending  and  dilated.'' 

I  think,  therefore,  from  all  that  is  yet  known  in  regard  to  the  characters 
of  Tancredia,  that  its  provisional  arrangement  as  the  type  of  distinct  family 
is  at  least  quite  as  apt  to  be  correct  as  its  introduction  into  a  family  in  which 
a  decidedly  and  generally  largely  sinuous  pallial  line,  and  closed  valves,  are 
conspicuous  features.  Indeed,  I  know  of  no  reason  for  placing  it  in  the 
Donacidce,  excepting  the  general  external  similarity  of  some  of  the  species  to 
Donax ;  and  that  this  is  not  always  a  reliable  means  of  deciding  the  question 
in  regard  to  the  family-affinities  of  shells,  is,  to  say  nothing  of  other  cases, 
strikingly  illustrated  by  Dr.  Stoliczka's  reference  of  Tellinomya,  Hall,  to  the 
Anatinidee*,  and  Cleidophorus  to  the  Solemyidcs,  when  it  is  now  well  known 
that  both  of  these  genera  have  crenated  hinges,  and  belong  to  the  Nuculidai; 
although  some  of  the  species  of  the  former  agree  more  nearly  in  form  and 
general  external  appearances  with  some  types  of  the  Anatinidtz,  than  with  the 
usual  forms  of  the  Nuculidce.  Nevertheless,  as  long  back  as  1857  (see  Cana- 
dian Naturalist  of  that  year),  Professor  Hall  fully  illustrated  the  hinge  of  this 
genus,  and  showed  it  to  be  clearly  crenated  in  the  type-species,  T.  nasuta 
as  well  as  in  T  dubia  and  T.  cuneata ;  while  a  number  of  the  other  species 
referred  to  this  genus  are  known  to  possess  the  same  hinge-characters.  The 
same  has  also  more  recently  been  determined  with  regard  to  even  the  type 
species  of  Cleidophorus. 

Tancredia   Americana,   M.    &  H. 

Plate.  38,  figs.  1,  a,  h,  c,  d,  e,f,  g,  h. 

Hettangia  Americana,  Meek  and  Hayden  (Nov.,  185G),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  274 ;  and 
(1860),  ib.,  XII,  185. 

Shell  thick,  ovate-subtrigonal,  moderately  gibbous  in  the  umbonal 
region;  posterior  end  broader  than  the  other,  obliquely  truncated  and  gaping 
above,  rather  narrowly  rounded  or  subangular  below  ;  anterior  half  narrow, 
compressed,  and  presenting  a  more  or  less  rostrated  aspect,  subangular,  or 
very  narrowly  rounded  at  the  extremity;  basal  margin  forming  a  broad  semi- 
ovate  curve,  being  more  prominent  posteriorly  and  in  the  middle,  than  toward 
the  front;  dorsal  border  elevated  in  the  region  of  the  beaks,  from  which  it 

*  Pateont.  Iudica,  III,  G2  and  326. 
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slopes  forward  with  a  slightly  concave  outline,  while  it  is  convex  just  behind 
the  beaks,  thence  declining  abruptly;  beaks  small,  rather  approximate, 
located  a  little  behind  the  middle  of  the  shell.  Surface  marked  by  fine  lines 
of  growth,  and  sometimes  a  i'cw,  faint,  irregular,  stronger,  concentric  furrows. 

Length,  2.63  inches;  height,  1.76  inches;   breadth,  1.25  inches. 

Although  none  of  our  specimens  of  this  interesting  shell  are  entire,  they 
are  quite  sufficient  to  leave  little  room  for  doubts  respecting  its  generic  rela- 
tions ;  and,  when  taken  together,  illustrate  very  satisfactorily  most  of  its 
generic  and  specific  characters.*  Two  of  our  specimens  show  the  hinge  of 
the  left  valve,  which  is  provided  with  one  rather  strong,  obtuse,  cardinal 
tooth,  slightly  in  advance  of  the  point  of  the  beak;  while  just  behind  this 
tooth,  and  immediately  under  the  beak,  there  is  a  distinct  pit  for  the  recep- 
tion of  a  similar  tooth  in  the  other  valve.  The  cardinal  edge  immediately 
back  of  the  pit  is  thickened,  so  as  to  form  a  second,  but  less  prominent, 
sometimes  rather  undefined,  cardinal  tooth.  Still  farther  back,  and  just  at 
the  upper  termination  of  the  lanceolate  hiatus,  formed  by  the  gaping  of  the 
valves,  the  edge  projects  so  as  to  form  a  more  or  less  prominent,  obtuse,  and 
compressed  lateral  tooth,  or  callus. 

The  pallial  line  is  very  faintly  marked,  and  cannot  be  distinctly  seen 
along  its  entire  course  in  any  of  our  specimens,  though  on  one  internal  cast 
it  may  be  traced  far  enough  to  leave  scarcely  a  doubt  of  its  being  simple. 

The  anterior  muscular  impression,  as  seen  in  relief  on  this  cast,  is  very 
narrow,  ovate,  and  located  near  the  upper  margin,  a  little  farther  removed 
from  the  beaks  than  from  the  anterior  end  of  the  shell.  The  posterior  mus- 
cular impression  was  probably  more  faintly  marked,  as  it  is  not  visible  on 
this  cast. 

In  form  and  general  appearance  this  species  resembles  Donax  securi- 
formis,  Dunker  (Palseont.  1,  p.  36,  pi.  vi,  fig.  12-14),  which,  as  M.  Ter- 
cjuem  has  shown,  is  a  true  Tancredia  (—  Hettangia).  It  differs,  however,  in 
being  a  larger  and  thicker  shell ;  and  its  anterior  end  is  longer  and  more 
distinctly  rostrate,  while  the  posterior  extremity  is  less  angular.  It  is  per- 
haps quite  as  nearly  related  to  Tancredia  (H.)  Dionvillensis  and  Tancredia 
(H.)  angusta,  Terquem  (Bull.  Soc.  Ge"ol.  Fr.,  X,  2e  ser.,  p.  375,  pi.  1,  fig. 
1-4,  and  p.  370,  pi.  2,  fig.  11-13),  but  it  is  a  larger  and  thicker  shell  than 
either,  and  will  be  readily  distinguished  by  its  narrower  anterior  and  rather 

•The  liinj;''  of  the  right,  valve,  however,  is  yet  unknown. 
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more  rounded  posterior  extremities;  the  beaks  are  also  located  propor- 
tionally farther  back. 

It  is  a  remarkable  and  interesting  fact  that  this,  the  first  of  the  species 
believed  to  belong  to  this  genus  discovered  in  America,  is  found  in  a  Creta- 
ceous rock  associated  with  a  Baculite ;  while  all  the  known  congeners  in  the 
Old  World  occur  in  the  Lias  and  Lower  Oolite. 

Locality  and  position. — Mouth  of  Judith  River,  on  the  Upper  Missouri, 
in  a  Cretaceous  bed  holding  a  position  in  the  very  upper  beds  of  the  Fox 
Hills  group.  The  occurrence  of  this  type  at  this  locality,  at  one  time,  gave 
origin  to  the  suspicion  that  these  beds  might  be  of  Jurassic  age;  but  later 
collections  show  that  Baculites  and  other  decided  Cretaceous  types  occur 
directly  in  the  same  association. 

Since  the  above  was  in  type,  Dr.  Hayden  has  brought  this  species  from 
a  locality  on  Cache  La  Poudre  River,  in  Colorado,  where  it  occurred  asso- 
ciated with  other  species  found  at  the  Upper  Missouri  locality.* 

GLOSSIDiE.t 
Genus  CYPRINA,  Lamarck. 

Synon.—Cyprina,  Lam.  (1812),  Extr.  d'uu  Cours.,  *  *  ;  and  (1818),  Hist.  Nat.,  V,  556  (2e  eel.),  VI,  287  — 
Ferass.  (1821),  Tab.  Syst.,  xliv.— Blamv.  (1825),  Malac,  552.— Desh.  (1830),  Encyc. 
MeSth.,  Ill,  45.— Agassiz  (1839),  Moul.  d.  Moll.,  36.— Reeve  (1841),  Conch.  Syst.,  I,  90.— 
G.  B.  Sowerby,  jr.  (1842),  Conch.  Man.  (2d  ed.),  134.— Geiuitz  (1846),  Gr.  d.  Verst.,  436; 
and  of  numerous  others. 
Arctica,  Sebum.  (1817),  Ess.,  145. 

Etym. — Kv-rrpie,  a  name  of  Venus. 
Type. —  Venus  Islaiidhttu,  Linn. 

Shell  transversely  oval  or  suborbicular,  inequilateral,  solid,  generally 
rather  convex  ;  free  margins  closed,  and  smooth  within  ;  surface  concentrically 
striated,  and  covered  with  a  dark,  thick,  corneous  epidermis;  ligament 
prominent,   and   attached   to  strong  fulcra;    beaks  obliquely,  but  not  very 

*  In  giving  the  locality  and  position  of  the  other  species  from  this  same  horizon  in  the  Upper 
Missouri,  on  some  of  the  preceding  pages  of  this  work,  it  is  merely  stated  that  tbey  came  from  Cretaceous 
beds,  the  exact  horizon  of  which  remained  undetermined.  While  these  pages  are  going  through  the 
press,  Dr.  Hayden's  collection  of  the  past  summer  (1874),  in  Colorado,  have  just  come  in,  and  tbey  show, 
as  above  intimated,  that  this  formation  is  well  developed  there,  on  Cache  La  Poudre  River,  west  of 
Greeley,  where  it  is  intimately  associated  with  the  upper  beds  of  the  Fox  Hills  group. 

t  Since  seeing  the  illustrations  of  the  genus  Veiiithcardia,  Stoliczka,  and  some  other  intermediate 
extinct  forms,  I  am  led  to  follow  Deshayes  and  Dr.  Stoliczka  in  including  the  genus  Cyprina  and  its 
allies  with  Glossus  (=  Isoeardia)  iu  the  one  family,  for  which  Dr.  Gray's  name  Glossida:  may  be  retained. 
Like  Dr.  Stoliczka,  however,  I  am  very  far  from  agreeing  with  Deshayes  iu  including  Cardium  in  the 
same  family.  Yet  Dr.  Stoliczka  also  includes  iu  it  several  genera  that  seem  to  me  to  belong  to  distinct 
families. 
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strongly,  incurved;  lunule  obsolete;  hinge  with  three  cardinal  and  one 
remote  posterior  lateral  teeth  in  each  valve ;  muscular  impressions  distinct, 
those  til'  the  pedal  muscles  being  connected  with  the  upper  cuds  of  the 
anterior  adductor  scars ;  pallia!  line  well  defined,  simple,  or  sometimes  sub- 
truncated  under  the  posterior  muscular  impression. 

In  this  genus,  the  posterior  cardinal  tooth  of  the  right  valve  is  strong, 
very  oblique,  and  provided  with  a  more  or  less  distinct  mesial  longitudinal 
furrow;  while  just  in  front  of  it  there  is  a  rather  large,  sometimes  narrow, 
subtrigonal  pit  for  the  reception  of  the  middle  cardinal  of  the  other  valve. 
The  anterior  upper  half  of  this  pit  is  bounded  by  the  comparatively  small, 
compressed,  middle  tooth,  directed  more  or  less  obliquely  forward  and  down- 
ward. A  little  in  advance  of,  and  obliquely  below,  this  middle  tooth,  and 
separated  from  il  by  a  longitudinal  furrow,  or  notch,  is  the  small,  usually 
subtrigonal,  anterior  cardinal  of  this  valve;  and  in  front  of  the  latter  occurs 
the  more  or  less  elongated  pit  for  the  anterior  cardinal  of  the  other  valve. 

In  the  left  valve,  the  posterior  cardinal  tooth  is  narrow  and  very  obliquely 
elongated;  while  the  middle  cardinal  is  short,  more  or  less  compressed,  sub- 
trigonal,  and  ranges  nearly  vertically.  In"  front  of  the  latter,  the  anterior 
cardinal  is  seen  presenting  an  oval  or-  slightly-elongated  form,  and  ranging 
nearly  at  right  angles  to  the  middle  tooth,  parallel  to  the  cardinal  margin,  so 
as  to  present  somewhat  the  appearance  of  the  anterior  lateral  in  some  types 
of  Qallista.  The  posterior  lateral  teeth  are  elongated  parallel  to  the  margins 
of  the  valves,  that  of  {lie  lefl  valve  fitting  in  a  furrow  above  that  id"  the  right. 
These  lateral  teeth,  as  well  as  the  anterior  cardinal  tooth  of  \  he  left  valve, 
are  sometimes  marked  with  fine,  regular  cross-stria',  or  the  latter  more  or 
less  corrugated. 

We  sometimes  see  Palaeozoic  shells  referred  to  this  genus,  but  it  is 
almost  morally  certain  that  none  of  them  really  belong  to  it.  A.  few  of  the 
Upper  Triassic  and  some  Jurassic  species  may  possibly  fall  into  this  genus, 
but  it  is  more  probable  that  a  critical  comparison  of  their  hinge-characters 
would  show  that  most,  if  not  all  of  them,  present  generic  differences.  In  the 
Cretaceous,  however,  we  do  meet  with  specigs  agreeing  exactly,  in  all  generic 
characters,  so  far  as  it  is  possible  to  determine  by  the  shell  alone,  with  this 
genus.  Most  of  the  Cretaceous  species,  however,  that  have  been  figured  by 
d'Orbigny  and  others  under  the  name  Cyprina,  show  differences  in  the  hinge- 
characters  that  place  them  properly  in  other  allied  groups. 
1!»  u 
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In  the  Tertiary  rocks,  we  also  meet  with  species  of  well-marked  Cyprina, 
and  it  is  probable  that,  as  here  defined,  this  genus  attained  its  greatest  devel- 
opment during  the  Tertiary  epoch  ;  though  even  then  the  species  were  not 
very  numerous.  At  present,  but  the  single,  typical  species  is  known  to 
inhabit  our  existing  seas.  It  occurs  in  the  Northern  Atlantic,  both  on  the 
American  and  European  coasts,  being  generally  found  near  where  rivers 
empty  into  the  ocean, 


Fig.  8. 


Cy priii a    ovala,  M.  &  H 

Plato  29,  figs.  7  a,  I>,  c,  and  accompanying  cut. 
Cyprina  ova'a,  Meek  and  Haydeu  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  144. 

Shell  transversely  ovate,  com- 
pressed or  moderately  convex,  rather 
thin;  extremities  somewhat  narrowly 
rounded  ;  basal  margin  semi-oval  ; 
dorsal  border  declining  with  a  gently 
convex  outline  posteriorly,  and  more 
abruptly  in  front;  beaks  not  much 
elevated,  rather  small,  moderately 
oblique,  and  located  about  half-way 
between  the  middle  and  the  anterior 
Cyprina  ovata.  end;  surface  marked  by  distinct  lines 

Hinge-view  of  right  valve,  to  show  details  hetter 


igut  valve,  to  snow  details  better     r       ,        ,  i 
than  the  figure  ou  the  plate.     It  is  still  faulty,  how-  01   growrn- 
ever,  in  making  the  posterior  cardinal  tooth  appear 
so  deeply  furrowed  as  to  look  rather  like  two  teeth 


Length,  2.25  inches ;  height,  1.95 
xaoue.  inches;  convexity,  1.15  inches. 

The  only  good  specimen  of  this  species  that  I  have  seen  consists  of  a 
single  right  valve,  which  is  entirely  free  from  the  matrix,  and  shows  the 
hinge  and  other  internal  characters  quite  as  distinctly  as  we  usually  see  them 
in  recent  shells.  Its  hinge  agrees  almost  exactly  with  that  of  the  recenl 
C.  Islandka,  from  which  the  species  differs  mainly  in  being  thinner,  more 
compressed,  and  more  transversely  oval  in  outline.  Its  posterior  muscular 
impression  is  broad-oval  or  subcircular,  shallow,  and  apparently  sinuous  or 
indented  on  the  inner  side  ;  while  the  anterior  is  narrower  oval,  and  a  little 
more  deeply  impressed.  The  small  anterior  pedal  scar  is  well  defined  just 
above  (he  anterior  adductor,  with  which  it  is  connected  exactly  as  in   the 
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recent  typical  species,  presenting  in  this  respect,  apparently,  a  generic 
character,  since  in  all  of  the  more  gibbous,  oblique  Cretaceous 'species  more 
properly  falling  into  the  genus  Veniella  (—  Venilia)  thai  1  have  bad  an 
opportunity  to  examine,  these  two  muscular  scars  are  clearly  disconnected. 
The  pallia!  line  is  well  defined,  and  a  little  straightened  or  truncated  just 
beneath  the  posterior  muscular  scar. 

Locality  and  position. — Mouth  of  Heart  River;  from  the  upper  part 
of  the  Fox  Hills  group,  or  No.  5  of  the  Cretaceous  series. 

Cyprina    ovata,   var.    comprcssa. 
Plate  30,  fig.  11. 
Cyprina  compressa,  Meek  and  Hayden  (May,  1857),  Proceed.  Acad.  Nat.  Sci.  Pkilad.,  IX,  144. 

Since  describing  this  form  as  a  distinct  species,  I  have  been  led  by- 
further  comparisons  to  regard  it  as  probably  only  a  variety  of  C.  ovata,  with 
which  it  was  found  associated.  It  agrees  with  that  species  in  all  respects, 
excepting  in  the  greater  elevation  and  more  nearly  central  position  of  its 
beaks,  which  are  also  a  little  less  oblique.  These  differences,  however,  are 
probably  hardly  of  specific  importance,  especially  since  some  fragments 
among  the  collections  apparently  indicate  intermediate  gradations  of  form. 
No  good  specimens  of  the  more  elevated  form  have  yet  been  found. 

Genus   VENIELLA,    Stoliczka. 

Synon. —  Venilia,  Morton  (1834),  Synopsis  Org.  Rein.  Cret.  Form.  U.  S.,  G7. — Conrad  (.1854),  Jonr.  Acad. 
Nat.  Sei.  Philad.,  II,  275 ;  and  ( 1860),  ib.,  IV,  282 ;  also  (1&71),  A.  M.  Jonr.  Conch.,  VI, 74.— 
Meek  and  I  [ayden  (1857 ).  Proceed.  Acad.  Nat.  Sci.,  IX,  144— Gabb  (1861 ),  ib.,  364.— Meek 
(1864),  Smithsonian  Check-List  Cret.  Foss.  N.  Am.,  13  (not  Venilia,  Duponchel,  1S29, 
or  of  Alder  and  Handcock,  1844). 

Cyprina  (sp.),  d'Orbigny  I  1843),  Paleont.  Fr.,  Ill;  and  (1850),  Prodr.  de  Paleont..   II.— Stoliczka  ' 
(1870),  Paheont.  Indica,  III,  197  and  198  (not  Lam.  1812). 

Veniella,  Stoliczka  (1870),  Pal.  Ind.,  Ill,  189. 

Venilieardia,  Stoliczka  (1870),  ib.,  190  (as  a  subgenus  of  Veniella). 

Ehjm. —  Venilia,  a  mythological  name. 
Type. —  Venilia  Conradi,  Morton. 

Shell  transversely  ovate-oblong,  trapezoidal  or  subquadrate,  generally 
very  gibbous,  and  distinctly  inequilateral,  with  the  posterior  umbonal  slopes 
elevated  and  angular,  or  prominently  rounded,  from  the  beaks  to  the  posterior 
basal  extremity,  to  which  they  impart  a  more  or  less  angular  outline;  lice 
margins  closed,  and   smooth   within;   beaks  gibbous,  very  oblique,  strongly 
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incurved,  and  generally  nearly  anterior,  or  often  overhanging  the  anterior 
margin ;  lunule  nearly  always  well  defined ;  ligament  rarely  projecting  above  the 
margins  of  the  escutcheon  on  each  side;  surface  marked  by  concentric  stria-, 
and  often  regular  concentric  ridges,  which  sometimes  develop  into  strong, 
more  or  less  projecting  varices ;  hinge  with  three  cardinal,*  and  one  remote 
posterior  lateral  teeth  in  each  valve,  the  latter  and  the  anterior  tooth  of  the 
left  valve  being  cross-striate ;  muscular  impressions  distinct;  pedal  muscular 
scars  disconnected  from  the  upper  ends  of  those  of  the  anterior  adductors ; 
pallial  line  well  defined,  and  generally  a  little  straightened  under  the  posterior 
muscular  impressions,  but  without  any  proper  sinus. 


Fig.  9. 


Fiji.  in. 


Fig.  U. 


Veniella  Conra&i,  the  type  of  Morton's  genus. 

Fig.  1)  sbows  the  exterior  of  the  right  valve  of  Morton's  type-specimen,  which  is  much  fractured,  but 
the  pieces  have  been  fastened  together,  and  the  thawing  made  without  regard  to  the  fractures. 

Fig.  10  shows  the  hinge  and  interior  of  the  same  specimen. 

Fig.  11  drawn  from  a  negative  photograph  of  the  last  figure,  and  consequently  shows  the  nature  of  the 
hinge  and  interior  of  the  left  valve  of  the  same  species,  approximately. 

This  group  is  made  to  include  the  following  sections,  which  may  pos- 
sibly be  generically  distinct: 

1.  veniella,  Stoliczka  (—  Veniliu,  Morton;  not  of  Duponchel,  or  Alder 
and  Hancock). 
Shell  thin,  or  of  moderate  thickness,  with  posterior  umbonal 
slopes  prominent,  angular,  and  imparting  an  angular  outline  to  the 
posterior  basal  extremity  ;  surface  with  more  or  less  strong,  concen- 
tric ridges  or  varices;  hinge  nearly  as  in  Cyprina,  or  with  middle 
tooth  of  left  valve  often  more  massive  and.  trigonal. — (Type  as  stated 
;t  hove.) 

*  The  middle  cardinal  is  very  small,  or  sometimes  nearly  obsolete. 
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2.    VENILICARDIA.   Stoliczka. 

Shell  generally  large,  thick,  ami  less  angular  in  outline  than  the 
last,  with  umbonal  slopes  evenly  convex,  or  merely  prominently 
rounded,  and  surface  concentrically  striated:   hinge  with  the  posterior 

cardinal  tooth  of  the  rigid  valve  sometimes  very  strongly  bifid,  and  at 
its  anterior  end  curved  downward  ;  and  the  anterior -cardinal  of  eacli 
valve  long,  flexuous,  and  at  the  posterior  end  tubercular. — Cyprina 
bifida,  Zittel. 

The  above  characters  of  t  lie  cardinal  teeth  of  Venilicardia  were  evidently 
taken  by  Dr.  Stoliczka  from  Cyprina  bifida  of  Zittel  (which  he  seems  to 
regard  as  the  type  of  the  group),  and  not  from  his  own  V.  obtruncata,  the 
only  Indian  species  figured  by  him.  The  latter  is  a  large,  very  gibbous, 
thick,  subquadrangular  shell,  that  has  the  posterior  cardinal  teeth  much 
elongated,  very  oblique,  entire,  attenuated,  and  gently  arcuated  along  their 
whole  length.  The  middle  cardinal  of  its  left  valve  is  also  obliquely  some- 
what elongated,  instead  of  being  trigonal,  as  in  the  typical  Veniella;  while  in 
the  right  valve  it  is  also  more  oblique,  and  occupies  a  lower  position  than  in 
the  typical  Veniella.  It,  is  likewise  much  larger  than  that  of  the  same  valve 
in  his  type  of  Venilicardia,  in  which,  in  fact,  this  tooth  appears  to  be  nearly 
obsolete,  or  only  represented  by  a  slight  thickening  of  the  anterior  curved- 
down  point  of  the  posterior  cardinal.  On  comparing  the  hinges  of  these  two 
shells  (V.  bifida  and  V.  obtruncata)  as  figured  by  Zittel  and  Stoliczka,  it  will 
be  seen  that  the  latter  differs  quite  as  decidedly  from  V.  bifida,  the  type  ol 
Venilicardia,  as  that  shell  does  from  the  typical  Veniella.  It  is  evident,  how- 
ever, that  the  hinge-teeth  of  the  Cretaceous  shells  of  this  kind  vary  consid- 
erably in  details,  so  that.it  is  better  not  to  make  farther  subdivisions  until 
the  extent  of  these  variations  can  be  determined  by  the  examination  of  the 
hinges  of  other  species. 

Dr.  Stoliczka  also  includes,  as  another  subgenus  under  Veniella,  a  genus 
d. 'scribed  by  Munier-Chalmas,  in  1863,  under  the  name  Anisocardia,  the 
type  of  which  is  the  Kimmeridge-clay  (Wealden)  species,  A.  elrga>/s, 
M.-Chalmas.  This  is  a  circular  shell,  with  elevated,  rather  pointed,  nearly 
central,  somewhat  obliquely  incurved  beaks,  and  small  but  well-defined, 
regular  radiating  surface-costae,  and  distinctly-crenated  free  margins  within. 
Its  hinge-margin  is  weaker,   but   (he  teeth   of  its   hinge   seem   to   be  rather 
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nearly  like  those  of  the  typical  Veniella,  excepting  in  some  of  the  details.  I 
am  not  very  well  acquainted  with  this  shell,  but  its  rounded  form,  central 
beaks,  distinct  radiating  costae,  and  regularly- crenate  inner  margins,  altogether 
give  it  so  different  a  physiognomy  from  either  of  the  groups  here  described, 
that  it  seems  to  me  rather  typical  of  a  distinct  genus  from  both. 

At  any  rate4  if  the  type  of  Anisocardia  is  congeneric  with  Veniella,  I  do 
not  see  how  the  group  to  which  it  belongs  can  be  placed  as  a  subgenus  under 
Veniella,  unless  it  is  done  in  defiance  of  the  established  rules  of  nomenclature, 
and  the  law  of  priority.  Upon  what  principle  of  justice  or  propriety  a  new 
genus,  regularly  described  and  published  in  1863,  can  be  reduced  to  the  rank 
of  a  subgenus  under  another  published  in  1870,  is  rather  difficult  to  under- 
stand. If  there  is  only  a  subgeneric  difference  between  Anisocardia,  1863, 
and  Venilicardia,  1870,  the  latter  would  have  to  stand  as  a  subgenus  under 
Anisocardia,  and  not  the  reverse.  The  fact  that  Dr.  Morton  had  published 
in  1834,  under  the  name  Venilia,  the  same  group  that  Dr.  Stoliczka  proposes 
to  call  Veniella  (because  Venilia  was  pre-occupied),  does  not  alter  the  case, 
if  we  have  to  discard  Venilia;  since  Veniella,  Stoliczka,  is  an  entirely  new 
name,  that  only  dates  back  to  1870.  This  conclusion,  however,  is  too  evi- 
dent to  require  any  argument  beyond  the  men'  statement  of  the  tacts. 

In  regard  to  the  relations  between  Veniella  and  Cyprina,  it  may  be 
desirable  to  say  a  few  words.  In  the  first  place,  it  should  be  noted  that,  at  the 
same  time  that  Dr..  Stoliczka  recognizes  Dr.  Morton's  proposed  genus  Venilia 
as  distinct  from  Cyprina,  and  gives  if  a  new  name,  wrongly  characterizing  it 
(from  Dr.  Morton's  figure  V)  as  having  only  two  cardinal  teeth  in  each  valve, 
he  actually  refers  the  only  two  species  he  had,  belonging  to  Dr.  Morton's 
genus  {V.  Forbesiana  and  V.  cristate/),  to  Cyprina.  These  two  shells,  how- 
ever, as  stated  by  Mr.  Conrad,  are  certainly,  in  all  respects,  true  typical 
species  of  Venilia,  Morton  ;  and  consequently,  as  Veniella  was  proposed  as  a 
substitute  for  Venilia,  they  must  go  into  that  group  instead  of  into  Cyprina. 

That  Veniella  ami  Cyprina,  however,  agree  quite  nearly  in  their  hinge- 
characters  is  certainly  true.  Yet.  on  comparison  of  our  cuts  of  Morton's 
typical  species  of  the  former,  it  will  be  seen  that  in  this  type  the  hinge  is 
more  arched  or  bent  in  the  middle,  and  that  in  its  left  valve  the  middle 
cardinal  tooth  is  much  more  massive,  more  broadly  trigonal,  and  more  curved  ; 
while  the  small  middle  and  posterior  cardinal  of  its  right  valve  are  more 
distinctly   connected   above,   and   its  anterior  cardinal   much    more   massive, 
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more  conical,  and  more  curved.  1  do  not  wish  to  conceal  the  fact,  however, 
thai  the  hinge  of  Veniella  is  found  to  vary  more  or  less  in  these  details  of  the 
teeth;  another  well-marked  species  from  the  Cretaceous  of  New  Jersey, 
before  me,  having  the  anterior  tooth  of  the  right  valve  distinctly  flattened,  or 
compressed,  and  placed  with  its  longer  diameter  parallel  to  the  anterior 
margin  of  the  valve,  like  that  of  the  left  valve  in  Cyprina.  The  middle  tooth 
of  the  left  valve  is  also  not  always  so  broad  and  triangular  as  in  Morton's 
type-species,  as  is  evident  from  Dr.  Stoliczka's  figures  of  his  Indian  species. 

When  we  turn  from  the  hinge,  however,  to  the  ense?nble  of  other  char- 
acters distinguishing  these  types,  it  becomes  at  once  more  obvious  that  they 
present  strongly-marked  differences.  The  very  gibbous  form,  prominent, 
very  oblique,  strongly  incurved,  nearly  terminal  beaks,  angular  umbonal 
slopes,  strongly  costate  surface,  and  generally  deep  and  well-defined  lunjule 
and  escutcheon,  of  the  typical  group  of  Veniella,  are  all  in  striking  contrast 
with  the  true  cyprinas.  Again,  in  the  latter,  the  anterior  adductor  muscular 
impression  is  directly  connected  with  the  pedal  scar;  while  in  Veniella 
proper,  as  well  as  in  the  subgenus  Venificardia,  so  far  as  I  have  been  able  to 
see,  these  scars  are  decidedly  distinct. 

I  am  led  to  give  more  weight  to  these  differences,  from  the  fact  that 
they  were  as  strongly  marked,  even  as  far  back  as  the  Cretaceous  epoch,  as 
at  any  time  since.  At  least,  we  find  our  Cyprina  ovata,  from  the  Cretaceous, 
agreeing  exactly  in  every  respect  with  Cyprina  proper,  not  only  in  all  its 
hinge-characters,  but  in  form,  surface-markings,  merely  evenly  convex  valves, 
less  prominent,  more  nearly  central  beaks,  and  even  in  having  its  pedal  scars 
connected  with  the  anterior  adductors.  Nor  can  it  be  argued  that  the 
Venilicardia  group  (which  seems  to  include  some  Cretaceous  species  present- 
ing very  nearly  the  general  form  and  other  external  characters,  of  Cyprina) 
forms  an  unbroken  transition  from  Veniella  to  Cyprina;  because  the  hinge  of 
Venilicardia,  so  far  as  yet  known,  differs  much  more  widely  from  that  of 
Cyprina  than  that  of   Veniella  docs. 

I  should  state  here  that,  although  adopting  provisionally  the  name 
Veniella  instead  of  Venilia,  I  am  not  altogether  sure  that  this  will  be  neces- 
sary. The  change  was  made  by  Dr.  Stoliczka,  because  Duponchel  had  used 
Venilia  for  a  genus  of  Lepidoptera  in  1829.  It  can  hardly  be  considered  a 
settled  question,  however,  among  naturalists,  that  a  change  is  necessary  in 
such  cases,   where  the  genera  belong  to  different   classes  or  subkingdoms ; 
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though  the  tendency  of  opinion  seems  to  be  toward  the  adoption  of  such  a 
rule,  which  I  am  inclined  to  favor,  The  reason  for  doubts,  however,  in  this 
case,  is,  that  Venilia  of  Duponchel  itself,  may  prove  to  be  a  synonym.  At 
least,  some  eminent  entomologists  regard  it  as  synonymous  with  Pseudopan- 
thera,  Hiibner,  1816;  Zerene,  Treitschke,  1825;  and  Melanippe,  Boisduval, 
1S'29;  but  many  others  consider  it  a  good  and  distinct  genus.  If  it  should 
fall  into  synonymy,  however,  this  would  leave  Morton's  name  to  stand  for  the 
genus  of  shells  under  consideration,  according  to  the  rule  followed  by  many 
naturalists. 

In  regard  to  the  geological  range  of  this  genus,  it  may  be  remarked 
that  the  section  Venilicardia  seems  to  have  existed  as  far  back  as  the  Jurassic 
epoch,  ranges  through  the  Cretaceous,  and  perhaps  into  the  Tertiary. 
Veniella  proper,  however,  is,  so  fir  as  known,  a  Cretaceous  group,  and  the 
facf  that  it  does  not  range  into  the  Tertiary,  and  is  unknown  in  the  existing 
seas,  is  another  reason  for  regarding  it  as  being  distinct  from  Cyprina,  which 
occurs  with  it  in  the  Cretaceous,  and  ranges  to  the  present  time.  Dr. 
Stoliczka  criticises  Mr.  Conrad  for  speaking  of  Venilia,  Morton,  as  a  Creta- 
ceous group  only.  In  this,  however,  I  think  Mr.  Conrad  was  right;  for 
whether  we  regard  that  group,  as  he  and  I  understand  it,  as  a  genus  or  a 
subgenus,  it  seems  really  to  be  confined  to  the  Cretaceous. 


Fig  n. 


Veniella   «  «>  n  i  <>  i>  li  o  «•  si ,  Meek. 

Plate  4,  tig.  4. 

Shell  rather  thin,  short,  subquadrate  or  sub- 
trapezoidal,  with  length  only  slightly  greater  than 
the  height,  becoming  extremely  gibbous  with 
age,  the  convexity  of  large  specimens  sometimes 
equaling  the  length;  dorsal  outline  more  or  less 
straightened,  or,  in  large  adult  specimens,  curving 
downward  somewhat  posteriorly  to  the  rather 
short,  truncated,  posterior  margin;  basal  margin 
generally  rather  deeply  rounded  in  outline  ante- 
Au  anterior  view,  mainly  to  show  riorly,  and  straightened  or  even  slightly  sinuous 

the  couvexity  of  the  shell.  ■.  ■,.  ,  .  . 

and   ascendinn;    posteriorly,  to  the   posterior  basal 

extremity,  which  is  distinctly  angular ;   anterior  side  narrowly  rounded  below, 

and  deeply  sinuous  under  the  beaks  above;   beaks  prominent,  very  gibbous, 


Veniella  goniophora. 
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obliquely  and  strongly  incurved,  in  young  shells  located  near  the  anterior 
side,  though  nol  quite  as  prominent  as  the  margin  below,  but  in  the  adult 
sometimes  overhanging  the  anterior  margin;  lunule  excavated,  but  apparently 
nol  defined  by  a  marginal  ridge;  posterior  umbonal  ridge  very  prominenl 
and  strongly  angular  from  the  beaks  to  the  posterior  basal  angle,  while  the 
space  between  it  and  the  dorsal  margin  is  concave;  surface  showing  con- 
centric stria1,  and  generally  a  few  stronger  ridges. 

Length  of  the  largest  specimen  seen,  1.G0  inches;  height  of  same,  1.38 
inches:   convexity,  1.55  inches. 

('asts  of  this  species  show  the  posterior  lateral  teeth  of  the  hinge  to 
present  the  usual  character's  of  the  genus;  while  in  one  specimen,  the  poste- 
rior cardinal  tooth  of  the  right  valve  can  he  seen  to  be  strong  and  deeply 
bifid.  Another  specimen  shows  the  middle  cardinal  tooth  of  the  left  valve 
to  be  strong,  prominent,  broadly  trigonoid  conical,  and  slightly  curved  upward 
at  the  end,  as  in  the  type-species,  and  the  posterior  cardinal  to  be  narrow 
and  arcuate;  the  oblique,  trigonal  pit  for  the  middle  cardinal  tooth  of  the 
other  valve,  occupying  the  space  between  the  two.  None  of  the  specimens 
show  the  anterior  cardinal  tooth  of  either  valve;  but  enough  of  the  hinge 
and  other  characters  can  be  determined  to  remove  all  doubt  in  regard  to  its 
being  a  true  typical  Veniella,  and  not  a  Venilicardia. 

Generally,  the  internal  casts  of  this  species  retain  no  traces  of  the 
surface-markings,  but  sometimes  they  present  faint  remains  of  concentric 
undulations.  The  posterior  umbonal  ridges,  however,  are  always  strongly 
defined,  and  angular  even  on  internal  casts.  Some  large  specimens  have,  in 
casts,  a  strong,  obtuse  ridge  near  the  dorsal  margin  of  each  valve,  apparently 
bounding  a  kind  of  broad-lanceolate  escutcheon,  the  middle  and  deeper  part 
of  which  is  occupied  by  the  rather  narrow  ligament. 

Young  specimens  of  this  shell  present  much  the  general  outline  of  small 
individuals  of  Veniella  (Venilicardia)  obtruncata,  Stoliczka  (Palseont.  Ind.,  Ill, 
pi  viii,  fi<zs.  7  and  7,  a,  b)  ;  but  they  have  the  umbonal  ridge  of  each  valve 
much  more  sharply  defined,  while  the  hinge-characters  of  the  two  shells 
are  altogether  different.  Of  course,  if  Dr.  Morton's  name  Venilia  should  be 
retained  for  this  genus,  the  name  of  this  species  would  become  Venilia 
goniopkora. 

Locality  and  position. — Missouri  Rivei-,  near  Fort  Benton  ;  Fort  Benton 
group  of  the  Cretaceous. 
20  H 
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Von  it'll  a    Morton  i,  M.  &  H. 

Plate  4,  figs.  3,  <i,  '». 
Venilia  Mortoni,  Meek  aud  Hayden  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  27. 

Shell  transversely  oblong,  or  subtrapezoidal  in  outline,  gibbous,  thick, 
and  strong;  base  nearly  straight,  but  rounding  up  in  front;  dorsal  margin 
parallel  to  the  base,  excepting  where  it  declines,  at  first  gently,  then  abruptly, 
into  the  obliquely-truncated  posterior;  anterior  side  truncated  vertically 
immediately  in  front  of  the  beaks,  just  below  which  there  is  a  slight  sinuosity 
of  outline,  as  seen  in  a  side-view ;  posterior  basal  extremity  very  narrowly 
rounded,  or  subangular ;  beaks  very  oblique,  strongly  incurved,  gibbous,  and 
placed  directly  over  the  anterior;  umbonal  slopes  forming  a  prominent, 
rather  angular,  oblique  ridge,  from  each  beak  to  the  posterior  basal  extremity; 
lunule  and  escutcheon  impressed,  but  without  strongly-defined  margins; 
surface  marked  with  distinct  concentric  striae, and  stronger,  irrregular  ridges, 
the  latter  of  which  sometimes  pass  into  regular,  rather  distant,  low  varices  on 
the  umbones. 

Length,  1.66  inches;   height,  1.40  inches;   convexity,  1.17  inches. 

This  species  is  nearly  related,  at  least  in  external  characters,  to  V.  Con- 
radi,  Morton,  but  differs  in  being  more  oblique  and  more  depressed  at  the 
beaks,  which  are  also  placed  directly  over  the  more  truncated  anterior  margin. 
Its  dorsal  margin  is  also  longer  and  less  sloping  than  in  Morton's  species. 
It  will  be  more  readily  distinguished  from  the  last  by  its  greater  proportional 
length,  less  angular  umbonal  slopes,  and  rougher  surface. 

I  have  not  seen  the  hinge  of  this  species;  but  from  its  form  and  general 
external  appearance,  there  is  little  reason  for  doubting  that  it  belongs  to  the 
genus  under  which  it  is  placed. 

Locality  and  j'osition. — Chippewa  Point,  on  the  Upper  Missouri,  near 
Fort  Benton ;  from  the  Fort  Benton  group  of  the  Cretaceous. 

Veniella   sub  tumid  a,  M.  &  H. 

Plate  17,  figs.  5,  a,  b. 

Cyprina  subtumida,  Meek  aim  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  144. 
Venilia  subtumida,  Meek  (1SG4),  Smithsonian  Check-List  North  Am.  Cret.  Fossils,  13. 

Shell  rather  small,  transversely  subovate,  moderately  gibbous;  anterior 
side  short,  narrowly  rounded  below  the  beaks;  base  forming  a  broad,  gentle 
curve,  the  most  prominent  part  of  which  is  usually  in  advance  of  the  middle; 
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posterior  side  long  and  subtruncate  at  the  extremity;  dorsal  outline  nearly 
straight,  or  declining  slightly,  with  a  long,  gentle  curve  from  near  the  beaks 
posteriorly;    beaks  gibbous,   very  oblique  or   directed   forward,   noi    much 

elevated.  Ideated  near  the  anterior  end ;  umbonal  slopes  quite  convex  from 
near  the  beaks  obliquely  backward  toward  the  lower  part  of  the  truncate 
posterior,  but  not  angular  ;  anterior  muscular  impression  ovate,  deep,  and  quite 
well  defined;   posterior  one  broader  and  very  shallow;   surface  unknown. 

Length  (of  cast),  0.92  inch;  height,  0.G5  inch;  breadth,  or  convexity, 
0.55  inch. 

Our  specimens  being  merely  internal  casts,  with  only  portions  of  the 
inner  lamina  adhering,  of  course  give  no  idea  of  the,  nature  of  the  surface- 
markings,  and  none  of  them  show  the  .hinge.  The  shell  has  the  general 
aspect,  however,  of  a  depressed  Veniella,  and  the  muscular  and  pallia! 
impressions  are  as  in  that  genus. 

On  the  posterior  side  of  the  beaks,  the  internal  cast  is  provided  with  a 
distinct,  broad,  lanceolate  depression,  bounded  on  each  side  by  a  rather 
prominent  subangular 'ridge.  This  depression  extends  back  nearly  to  the 
truncated  anal  end,  and  seems  to  indicate  the  existence  of  a  rather  strong 
hinge-margin,  and  well-developed  posterior  lateral  teeth.  The  pallial  line  is 
quite  distinct,  and,  instead  of  forming  a  regular  curve  in  descending  from  the 
posterior  muscular  impression,  passes  first  nearly  straight  downward,  and 
then  makes  an  abrupt  turn  forward  parallel  to  the  base. 

Locality  and  position. — Yellowstone  River:  in  beds  .containing  a  blending 
of  the  fossils  of  the   Fox  Hills  and  Fort  Pierre  groups. 

Veniella  (Tenilicardia!)   Immilis,  M.  &  H. 

Plate  30,  figs.  5,  a,  b,  c. 

Cyprina  hvmilis,  Meek  and  Haydeu  (May,  1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  170. 
Venilia  humilis,  Meek  (1804),  Smithsonian  Check-List  North  Am.  Cret.  Fossils,  13. 

Shell  transversely  ovate,  gibbous,  thick,  very  oblique;  anterior  side 
scarcely  extending  beyond  the  beaks,  abruptly  rounded  below:  base  semi- 
ovate  in  outline,  most  prominent  toward  the  front,  sometimes  a  little 
contracted  behind;  posterior  side  long,  rounding  obliquely  with  a  broad 
curve  from  the  dorsum  to  the  postero-basal  extremity,  which  is  narrow  l\ 
rounded;  beaks  very  oblique,  almost  overhanging  the  anterior  border, 
declining  and  curving  inward  at  the  extremities;  lunule  excavated,  but  not 
defined;   umbonal  slopes  prominent  from  near  the  beaks  obliquely  backward 
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to  the   lower  part  of  the  anal   margin,  (hough  not  angular;   surface   marked 
by  distinct  lines  of  growth  ;   ligament  narrow  and  depressed. 

Length,  1.70  inches;  height,  1.34  inches;  breadth,  or  convexity,  1.30 
inches. 

This  is  a  quite  thick,  strong  shell,  and  will  be  readily  recognized  by  its 
oblique  depressed  Conn,  its  beaks  and  umbonal  slopes  ranging  almost  hori- 
zontally. Its  strongly-marked  anterior  adductor  scars  are  ovate  and  oblique; 
while  the  two  little,  disconnected,  pedal  scars  above  are  very  narrow,  semi- 
elliptical,  and  range  obliquely  backward  and  upward  parallel  to  the  margins 
of  the  valves.  The  posterior  muscular  impressions  are  subcircular  and  very 
shallow. 

None  of  the  specimens  show  the  entire  hinge,  but  from  fragments  it 
can  be  seen  to  be  rather  strong.  The  anterior  lateral  tooth  of  the  left  valve 
is  somewhat  compressed  and  cross-striated  One  fragment  shows  the  three 
cardinal  teeth  of  the  right  valve  distinctly;  they  are  very  similar  to  those 
of  true  Cyprina,  excepting  the  larger  size  of  the  triangular  pit  between 
the  anterior  two  for  the  reception  of  the  large  tooth  of  the  other  valve. 

This  species  is  evidently  nearly  related  to  the  last,  but  it  is  much  larger, 
and  not  so  distinctly  truncated  behind.  Its  anterior  muscular  impressions 
are  also  deeper,  and  its  anterior  ventral  region  more  cuneate.  This  latter 
character  is  most  observable  in  internal  casts. 

Cyprina    intermedia,   d'Orbigny  (Pakeont.    France,  III,    107,    pi.    278, 

figs.  1-2),  is  also  an  allied  form,  but  our  shell  is  more  depressed  and  oblique, 

and  its  posterior  muscular  impressions  are  located  farther  back,  and  differ  in 

being  nearly  circular   instead  of  elliptical;   the  beaks  also  appear  to  be  more 

.prominent  and  pointed  in  casts  than  those  of  d'Orbigny's  species. 

I  place  this  shell  doubtfully  in  the  group  Venilicardia,  from  its  rounded 
umbonal  slopes  and  general  dissimilarity  in  form  to  the  typical  section  of 
Veniella.  So  far  as  its  hinge-characters  have  been  made  out,  however,  they 
agree  much  better  with  the  latter  than  with  Venilicardia.  Its  pedal  scars  are 
disconnected  from  those  of  the  anterior  adductors,  thus  differing  from  those 
of  Cyprina. 

Locality  and  position. — On  a  branch  of  Cheyenne  River,  near  the  Black 
Hills;  Fox  Hills  group,  or  No.  5  of  the* Upper  Missouri  Cretaceous  series; 
also,  in  the  very*  upper  beds  of  (lie  same  group  on  Cache  La  Poudre  river, 
in  Colorado. 
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CYRENIDiE. 
Genus  CYRENA,  Lamarck. 

Synon.— Cyrena,  Lam.  (1318),  Hist..  V,  561,  Ma  :  and  2d  ed.,  VI.  271— Schweigg.  (1820),  Natgsch.,  707  ; 
(as  a  subgenus  of  CtycJos).— Fferuss.  (1821),  Tab.  Syst.,  xliii.— Blainv.  (1824),  Diet.  Sci. 
Nat.,  XXXII,  336 ;  and  (1825),  Mala,..  552,  (as  a  subgenus  of  Cyclae).— Bronu  (1838), 
Leth., 598. — Hinds (1844),Voy.  Sulpb.  Zo6l.,6(i ;  (asa  distinct  gonns). — H.and  A.  Adams 
(1857),  Genera  Recent  Moll.,  II.  545,  (as  a  distinct,  genus).— Prime  (I860),  Synon. 
l'am.  Cyclades,  Proceed.  Acad.  Nat.  Sci.  Philad. ;  and  (1864),  Ann.  Lye.  Xat.  Hist. 
New  York,  VIII,  83 ;  also  (1865),  Smithsonian  Miscell.  Coll.,  1 1,  (as  a  distinct  genus). 

Cyanocyclas,  Feruss,  |  1818),  Diet.  Sci.  Xat..  XII.  280.  » 

Polymesoda,  Rafiuesqne  (1820),  Monogr.  Bivalves  (as  subgenus  Cyclae). 

Gelonia,  Gray  (1842),  Synon.  IJrit.  Mus.,  79  and  91. 

Fiji  tu,  II.  and  A.  Adams  (  L858),  Genera  Receut  Moll.,  II,  651  (as  subgenus  Cyrena  i. 

Elym. — Kvpyvn,  the  name  of  a  nympb. 
Exam]}- — Cyrena  Ceylanica,  Chemnitz  (sp.). 

Shell  generally  thick,  suborbicular,  or  more  or  less  transversely  oval, 
usually  gibbous ;  surface  concentrically  striated  ;  beaks  often  eroded;  hinge 
with  three  cardinal  teeth  in  each  valve,  the  anterior  one  of  the  right  valve 
and  the  posterior  of  the  lefl  being  smaller,  and  the  others  bifid;  lateral  teeth 
remote,  smooth,  more  or  less  compressed,  but  not  much  elongated  ;  pallial 
line  with  a  small  sinus,  or  nearly  or  quite  simple  * 

H.  and  A.  Adams  propose  to  divide  this  genus  into  two  sections,  or  sub- 
genera, as  follows  : 

1.  cyrena,  Lamarck  (typical). 

Shell  solid,  subcordate,  gibbous,  not  much  produced  posteriorly. — 
(Type  as  above.) 

2.  egeta,  H.  and  A.  Adamsf  {Anomala,  Desh.;   not  Koppe). 

Shell   thin,   and    more    or   less   ventricose ;   anterior   side   short; 

posterior  produced  and  subrostrated. — C.  angu/afa,  Desh. 

From  Corbicula,  with  which  palaeontologists  often  confound  this  genus, 

it  may  be  at  once  distinguished   by  its  shorter,  generally  thicker,  and  always 

unstriate  lateral  teeth.      It  is  more  nearly  allied  in  the  characters  of  its  hinge, 

'  Mr.  Prime  lias  called  attention  to  the  fact  that,  in  the  existing  American  species  of  this  genus 
and  Corbicula,  the  pallial  line  is  always  distinctly  sinuous,  the  sinus  being  sometimes  comparatively 
deep  and  sharply  angular ;  while  in  foreign  species  it  is  lint  slightly,  or  sometimes  not  at  all,  sinuous, 
S:.  far  as  I  have  had  an  opportunity  to  determine,  all  of  our  far-western  fossil  species,  excepting  C.  Dako- 
tensis,  have  a  more  or  less  distinctly  sinuous  pallial  line;  hut  in  no  instance  have  I  seen  the  sinus  so 
deep  and  sharply  angular  in  the  latter,  as  represented  by  Mr.  Prime  in  some  of  the  recent  species. 

tit  will  be  observed  that  this  section  hears  very  nearly  the  same  relations  to  the  typical  forms  of 
tin-  genus  that  the  fossil  group  Lcpteslhes bears  to  the  typical  section  of  Corbicula.  Indeed,  Cyrena  i  Eyt  ta ) 
Floridana,  Conrad,  resembles  quite  closely,  in  form  and  external  appearances,  Corbicula  (Lepteslhts) 
fracta,  M 
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as  well  as  in  the  larger  size  of  some  of  the  species,  to  Batissa,  but  differs. in 
having  shorter,  and  smooth,  instead  of  striated,  lateral  teeth.  From  Velorita, 
it  will  be  distinguished  by  the  more  gibbous,  obliquely-cordate  form  of  the 
latter,  which  also  differs  in  having  its  lateral  teeth  finely  striated,  and  the 
anterior  one  more  nearly  approaching  the  front  cardinal  tooth.  All  three  of 
the  cardinal  teeth  in  Velorita  are  also  directed  more  obliquely  backward  than 
we  usually  see  in  Cyrena. 

Several  species  having  the  form  and  external  characters  of  Cyrena  have 
been  described  as  such  from  Jurassic  and  older  rocks ;  but  as  their  hinges 
and  internal  characters  are  unknown,  it  remains  to  be  determined  whether 
they  belong  to  this  genus  or  not.  Many  species  have  also  been  described 
under  the  name  Cyrena,  from  the  Wealden  of  England  and  Germany  ;  but 
at  the  time  these  species  were  published,  by  Sowerby,  Roemer,  Dunker,  and 
others,  little  or  no  attention  was  generally  paid  to  the  distinctions  between 
Cyrena  and  Corbicula  ;  all  such  shells  being  then  (especially  to  palaeontol- 
ogists) known  under  the  name  Cyrena.  So  far  as  can  be  determined  from 
the  published  figures  of  these  shells  that  show  the  hinge,  they  seem  all  to 
have  the  elongated,  linear,  lateral  teeth  of  Corbicula,  and  consequently 
cannot,  with  possibly  a  few  exceptions,  belong  to  the  genus  Cyrena  as  now 
understood  by  conchologists.  It  is  also  worthy  of  note  that  these  Wealden 
species  are  generally  figured,  and  indeed  have  been  described  by  Dunker,  as 
if  they  have  but  two  instead  of  three  cardinal  teeth  to  each  valve.  If  there 
is  no  mistake  about  this,  they  could  not  be  properly  included  in  Cor- 
bicula, or  any  of  the  other  described  genera  of  this  family ;  but  would 
constitute  a  distinct  and  unnamed  genus.  As  has  been  remarked  by  Sto- 
liczka,  however,  it  is  possible  that  they  may  have  the  third  anterior  cardinal 
tooth  of  the  right  valve,  and  posterior  of  the  left  (which  in  Corbicula,  are 
often  very  small),  present  in  a  rudimentary  condition,  and  thus  not  differ 
generically  from  that  group ;  or  possibly,  in  some  cases,  they  may  fall  into 
the  genus  Velorita,  with  which  some  of  them  nearly  agree  in  form. 

The  genus  Cyrena  was  undoubtedly  represented  during  the  Tertiary 
epoch,  and  probably  attains  its  greatest  development  at  the  present  time.  The 
species  are  found  in  the  brackish  waters  of  tropical  regions,  in  Central  and 
South  America,  Australia,  India,  Africa,  China,  Islands  of  the  Pacific,  &c. 
Both  of  the  sections  here  recognized  were  represented  during  the  deposition 
of  the  Tertiary  rocks,  and  still. exist. 
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Cyrena   Dakotcnsis,    M    &  H. 

Plate  ] ,  figs.  1,  a,  ft,  e,  d,  e,  f. 

Cyprina  arenaria,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  143. 

Cyrena  arenaria,  Meek  (1864),  Smithsonian  Check-List  Cret.  Moll.,  13  (not  '.'.  arenaria,  Forbes). 

Cyrena  Dakotensis  (Meek  and  Hayden,  MS  ). — Prime  (1865),  Monogr.  Am.  Corbiculidw,  31. 

Shell  subcirctilar,  or  very  broad-subovate,  moderately  convex;  anterior 
and  posterior  margins  rather  abruptly  rounded  ;  base  forming  a  semi-oval 
curve;  dorsal  outline  sloping  from  the  beaks,  the  anterior  slope  being  abrupt, 
a  little  concave,  and  the  posterior  convex.  Beaks  rather  elevated,  and  sub- 
central  ;  anterior  muscular  impression  narrow-ovate,  well  defined  ;  posterior 
broader  and  more  shallow.  Pallial  line  distinct,  nearly  simple,  or  very  faintly 
sinuous  just  beneath  the  posterior  muscular  scar.  Surface  marked  by  more 
or  less  distinct  concentric  striae. 

Length,  1.20  inches;  height,  1  inch  ;  convexity,  about  0.58  inch. 

I  have  seen  no  very  good  specimens  of  this  species ;  all  of  those  yet 
found  being  casts  of  the  exterior  and  interior.  In  first  describing  it,  we 
referred  it  to  the  genus  Cyprina,  mainly  from  its  form  and  general  appear- 
ance. Some  casts  of  the  interior  subsequently  obtained,  however,  show  that 
its  hinge-characters,  so  far  as  they  can  be  made  out,  differ  from  those  of 
Cyprina,  and  agree  much  more  nearly  with  those  of  Cyrena;  and  that  its 
pallial  line  is  also  faintly  sinuous.  Consequently,  I  referred  it  to  Cyrena  in 
the  Smithsonian  Check-List;  but,  in  making  this  change,  inadvertently  over- 
looked the  fact  that  Professor  Forbes  had  previously  used  the  specific  name 
arenaria  for  a  species  of  that  genus.  Subsequently,  however,  I  noticed  that 
this  name  had  been  previously  used  in  the  genus  Cyrena,  and  adopted  the 
name  C.  Dakotensis  for  our  shell,  in  manuscript ;  and  on  informing  Mr.  Prime 
of  this  fact,  he  very  properly  inserted  the  description  of  the  species  under 
that  name  in  his  valuable  Monograph  of  the  Corbiculidce. 

It  is  possible  that,  when  better  specimens  can  be  found,  this  shell 
may  prove  to  belong  to  some  other  genus,  as  it  occurs  associated  with  the 
marine  types  Axincea  and  Mactra.  Still,  we  also  find,  in  the  same  associa- 
tion, a  species  having  all  the  external  characters  of  the  estuary  genus 
Pharella;  while  the  rock  is  a  coarse  sandstone,  containing  many  leaves  of. 
trees,  some  silicified  wood,  &c,  just  as  we  might  expect  would  occur  in  a 
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shore-deposit,  into  which  brackish-water  shells  mighf  readily  be  carried  and 
deposited  along  with  marine  forms. 

Locality  and  position. — Month  of  the  Big  Sioux  River,  on  the  Missouri ; 
in  the  Dakota  group  of  the  Upper  Missouri  Cretaceous  series. 

Genus  COKBICULA,  Miihlfeldt. 

Synon— Corbicula,  Miihlfeldt  (1811),  Berliner  Mag.,  V,  56.— Blainville  (1825),  Malac,  552  (as  section 
Cyelas).— Rang  (1829),  Man.,  313  (as  a  subgenus  of  Cyrena.)— Nyst  (1838),  Bull.  Acad. 
Brnxelles,  *  »  .— H.  and  A.  Adams  (1858),  Genera  Recent  Moll.,  II,  147.—  Prime  (I860), 
Proceed.  Acad.  Nat.  Sci.  Philad.,  267;  and  Annals  Lyceum  N.  H.,  N.  Y.,  VII;  also 
(1863),  Cat.  Corbiculidce,  3;  and  (1864),  Notes  ou  Species  of  the  Corbiculidce,  with 
figures,  Ann.  Lye.  N.  H.,  N.  Y.,  VIII,  57. 
Cyrcua  (part),  of  many,  but  not  of  Lamarck,  as  now  restricted. 

Etym. — Corbicula,  dim.  of  corbis,  a  twig-basket. 
Examp. — C.  fluminea,  Miiller  (sp.). 

Shell  usually  solid,  varying  according  to  the  species  and  sections  from 
subtrigonal  to  suborbicular,  or  transversely  subovate,  and  presenting  a  more 
or  less  cordate  outline,  as  seen  in  a  front  or  posterior  view ;  valves  closed ; 
surface  often  concentrically  furrowed;  epidermis  polished;  hinge  with  three 
more  or  less  bifid,  diverging,  cardinal  teeth  in  each  valve,  the  front  in  the 
right  valve,  and  the  posterior  in  the  left,  smallest,  or  sometimes  nearly  obso- 
lete; lateral  teeth  much  elongated,  narrow,  and  finely  striated  transversely; 
pallial  line  with  a  more  or  less  denned,  sometimes  very  nearly  obsolete,  sinus. 

It  is  epiite  probable  that  a  critical  study  of  the  numerous  extinct  species 
that  have  been  described  under  the  general  name  Cyrena,  by  those  who  are 
not  very  particular  in  regard  to  generic  distinctions,  would  bring  to  light 
sufficient  reasons  for  the  separation  from  that  genus  and  Corbicula,  of  several 
groups,  either  holding  the  rank  of  distinct  genera  or  subgenera.  Not  having 
at  hand,  however,  the  necessary  materials  for  such  a  stud}',  no  attempt  will 
be  made  here  in  that  direction,  beyond  the  notice  of  two  sections  that  have 
already  been  proposed  by  the  writer  as  subgenera  under  Corbicula.  These 
were  founded  on  species  from  brackish- water  deposits  in  Wyoming  Territory, 
belonging  to  the  very  latest  of  the  Cretaceous  or  the  oldest  of  the  Eocene 
Tertiary  age,  and  were  published  in  Dr.  Hayden's  lveport  of  1872,  under  the 
names  Veloritina  and  Leptestkes.  These  sections  may  be  distinguished  from 
each  other,  and  from  the  typical  forms  of  Corbicula,  as  stated  below: 
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1    corbicula,  Miihlfeldt  (typical). 

Shell  orbicular-subcordate,  or  subtrigonal ;  surface  generally 
cencentrieally  sulcated ;  cardinal  teeth  not  very  oblique;  laterals 
distinctly  cross-striated,  the  posterior  projecting  out  at  right  angles 
from  the  erect  dorsal  margin  ;  ligament  prominent. — (Example  as 
already  given.) 

2.  veloritina,  Meek. 

Shell  thick,  gibbous,  obliquely  cordate-trigonal;  beaks  elevated, 
obliquely  incurved,  and  tumid;  posterior  umbonal  slopes  very  promi- 
nently rounded:  posterior  dorsal  margins  strongly  incurved:  cardinal 
teeth  typical,  excepting  in  being  more  oblique;  lateral  teeth  with 
strife  very  minute  or  obsolete,  the  posterior  one  of  the  left  valve  often 
appearing  as  if  merely  formed  by  the  beveled  edge  of  the  incurved 
dorsal  margin;  ligament  small  and  depressed  far  below  the  elevated 
umbonal  slopes;  surface  concentrically  striated. — Corbicula  Durkeei, 
Meek.* 

."..  leptesthes,  Meek. 

Shell     transversely     elongate-subovate,     compressed,     typically 
extremely  thin,  very  oblique ;    beaks   depressed,   subanterior ;    hinge- 
plate  rather  wide;  cardinal  and  lateral  teeth  typical,  excepting  that 
the  cross-striae  are  very  obscure  or  obsolete  and   the  posterior  lateral 
rather  short  and  very  remote  from  the  cardinal,  with  a  wide,  Battened 
space  intervening-;  surface  concentrically  striated. — Gorbicula  !  fracta, 
Meek.f 
Conchologists  familiar  only  with  the  existing  species  of  Corbicula  would, 
in  many  cases  at  least,  hesitate  to   admit  either  Veloritina  or  heptesthes  into 
that  genus,  even  as  marked  subgenera;   and  I  should  certainly  he  inclined  to 
give  riore  importance  to  the   peculiarities  observable   in  these  types,  were  it 
not  for  the  fact  that  we  find,  among  the  numerous  extinct  species,  forms  that 


*  See  tigs.  G  to  6  /,  pi.  l(i,  Palceont.  King's  U.  S.  Geol.  Survey  Fortieth  Parallel.  Fig.  6o  of  this 
plate,  showing  the  hinge,  is  turned  with  the  heal;  too  much  upward  to  give  a  correct  idea  of  the  obliquity 
of  the  cardinal  teeth. 

tit  is  an  interesting  fact,  that  this  typical  species,  which  was  originally  found  in  a.  black  shale 
over  a  lied  ot  coal,  at  Hallville,  iu  the  Bitter  Creek  beds  of  Wyoming,  was  recently  brought  by  Mr. 
Haydeu  from  a  locality  200  miles  east  of  Denver,  Colorado,  on  the  Kansas  Pacific  Railroad  :  where  it  was 
taken  from  a  shaft,  at  a  depth  of  400  feet  below  the  surface,  from  an  exactly  similar  shale,  over  a  bed  of 
coal:  thus  indicating  the  existence  of  the  Hitter  Creek  formation  far  out  under  the  plains  east  of  the 
Rocky  Mountains,  and  the  probable  existence  of  a  supply  of  good  brown  coal  there. 

21   n 


1(32    UNITED  STATES  GEOLOGICAL  SURVEY  OF  THE   TERRITORIES. 

seem  hardly  separable  on  any  well-marked  characters  from  Corbicula,  a  much 
greater  diversity  of  form  and  other  peculiarities,  than  are  presented  by  the 
living  species. 

The  type  of  the  group  Veloritina  is  a  remarkably  gibbous,  trigonal  shell, 
with  the  posterior  dorsal  margins  so  strongly  incurved,  and  the  umbonal 
slopes  so  very  prominent  on  each  side,  that  the  posterior  dorsal  region 
presents  a  largely  and  profoundly  sulcate  appearance  along  its  whole  length. 
In  several  respects,  particularly  in  the  obliquity  of  its  cardinal  teeth  and  its 
trigonal  solid  valves,  it  agrees  more  nearly  with  Velorita  than  with  Corbicula; 
but  it  differs  materially  from  the  type  of  the  former  genus  in  having  its 
anterior  lateral  teeth  (as  well  as  its  posterior)  elongate-linear,  as  in  Corbicula. 
It  also  differs  from  both  of  these  groups  in  the  strongly-incurved  character 
of  the  posterior  dorsal  margins  of  its  valves,  and  the  depressed  nature  of  its 
ligament,  which  is  so  deeply  seated  as  to  be  entirely  hidden  by  the  very 
prominent  posterior  dorsal  slopes,  in  looking  at  the  shell  from  either  side. 

The  type  of  the  group  Leptesthes,  on  the  other  hand,  contrasts  very 
strongly  in  form  and  general  appearance  not  only  with  the  typical  section 
of  Corbicula  but  also  with  the  section  Veloritina;  being  a  transversely- 
subovate  or  subelliptic,  compressed,  extremely  thin  shell,  more  like  some  ot 
the  elongate  forms  of  Crassatella.  In  form,  it  agrees  much  better  with  some 
of  the  transverse  existing  specie*  of  Cyrena,  such  as  C.  Floridana,  Conrad, 
and  C.  salrnacida  of  Morelet,  than  with  living  species  of  Corbicula.  When 
we  come  to  examine  its  hinge,  however,  we  find  that  it  has  the  elongated  and 
striated  lateral  teeth  of  the  latter  genus. 

It  is  not  certainly  known,  I  believe,  that  the  genus  Corbicula  was 
represented  during  the  Jurassic  epoch;  though  some  of  the  shells  that  have 
been  figured  from  rocks  id'  that  age  have  the  external  appearance  of  this 
genus,  and  may  possibly  possess  the  hinge-characters  of  the  same.  Until 
their  hinges  can  lie  seen,  however,  their  relations  to  this  genus  must  remain 
doubtful.  In  the  Wealden  of  Europe,  however,  there  are  found  numerous 
species  that  have  been  described  under  the  name  Cyrena,  which,  although 
showing  a  greater  diversity  of  form  than  the  living  species,  and  apparently 
some  slight  differences  in  the  cardinal  teeth,  seem,  in  part  at  least,  scarcely 
distinguishable  generically  from  Corbicula*     If  those  older  species,  however, 

»  Messrs.  II.  and  A.  Adams,  in  speaking  of  the  geographical  and  geological  range  of  the  genus 
Corbicula,  state  (in  vol.  II,  p.  447  of  their  valuable  work  on  the  Genera  of  Recent  Mollnsca)  that  "very 
numerous  extinct  forms  occur  in  the  Wealden  of  Europe  and  America."    This,  howevor,  is  an  error,  so 
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really  have  constantly  bu1  two  cardinal  teeth  to  each  valve,  as  the  figures 
seem  to  indicate,  and  as  staled  by  the  authors  who  described  some  of  them, 
they  will  probably  be  found  to  belong  mainly  to  one  or  more  distinct  groups. 

In  the  Tertiary  rocks,  however,  typical  tonus  of  the  genus  are  certainly 
found;  and  it  seems  to  have  reached  its  maximum  development  in  the 
muddy  bottoms  of  the  rivers  and  estuaries  of  the  present  time.  The  existing 
species  are  widely  distributed  in  America,  India,  China,  Africa,  &c. 

The  types  of  the  groups  Leptesthes  and  Veloritina,  as  already  stated, 
seem  to  come  from  near  the  junction  of  the  latest  Cretaceous  and  the  oldest 
Tertiary.  Although  these  groups  appear  to  have  no  closely-allied  representa- 
tives among  living  species,  they  certainly  agree  quite  closely  with  European 
Eocene  forms. 

Corbie  u  la!    nncalis,    Meek. 

Plate  1,  fig.  5,  11.  c. 

( 'orbicula  .'  nucalis,  Meek  (1872),  Haydeu's  Second  Report  Geol.  Survey  of  the  Territories,  304. 

Shell  small,  trigonoid-suborbicular,  gibbous,  the  greatest  convexity  being 
a  little  above  the  middle;  basal  margin  forming  nearly  a  semi-elliptic  curve; 
posterior  subtruncated  or  rounded  ;  anterior  margin  rather  narrowly  rounded, 
its  most  prominent  part  being  below  the  middle;  dorsal  outline  sloping  rather 
abruptly,  and  nearly  equally  in  both  directions,  with  slight  convexity  of  out- 
line near  the  beaks  behind,  and  about  the  same  concavity  in  front;  beaks 
nearly  or  quite  central,  incurved,  with  slight  forward  obliquity;  posterior 
dorsal  surface  sometimes  very  slightly  furrowed  immediately  behind  (lie 
umbonal  slope  in  internal  casts;  muscular  impressions  shallow,  comparatively 
rather  large,  and  arcuate-subovate  in  form  ;  pallia!  line  with  a  shallow,  obtuse 
sinus.     External  surface  unknown  ;   that  of  cast  smooth. 

Length,  0.47  inch;   height,  0.42  inch;   convexity,  0.26  inch. 

Impressions  of  the  hinge  of  this  shell  left  in  the  rock,  show  that  it  has, 
in  the  right  valve,  long,  narrow,  transversely-striated,  double  lateral  teeth,  as 
in  Gorbicula.  The  specimens  of  the  impressions  of  the  cardinal  teeth  are 
not  so  clearly-seen,  beinn  mainly  hidden  behind  the  cast  of  the  umbones  in 
the  only  specimen  that  I  have  seen  with  this  part  of  the  hinge  well  preserved. 

far  as  is  yet  known,  in  regard  to  the  geological  range  of  the  genus  in  America.  We  at  this  time  only 
know  a  few  species  from  the  Cretaceous  of  this  country  probably  belonging  to  this  genus,  and 
these  came  from  the  upper  portions  of  the  system,  t  am  not  aware  that  any  rocks  hi).ve  been,  up  to  this 
time,  certainly  determined  to  belong  to  the  age  of  the  Wealden  in  America. 
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80  far  as  they  can  be  made  out,  they  seem  to  be  much  as  in  the  existing 
species  of  Corbicula,  excepting  that  the  anterior  cardinal  tooth  of  the  lett 
valve  is  directed  almost  horizontally  forward  instead  of  obliquely  forward  and 
downward;  it  is  also  much  compressed  from  above  and  below,  and  very 
prominent,  and  curved  upward.  The  corresponding  tooth  of  the  other  valve 
is  much  smaller,  and  overlaps  that  of  the  right  valve.  Behind  this  prominent 
anterior  cardinal  tooth  of  the  left  valve,  I  think  I  have  seen  two  other  diverg- 
ing and  emarginate  cardinal  teeth,  with  pits  for  two  corresponding  diverging 
teeth  in  the  right  valve.  The  number  and  arrangement  of  the  leeth  of  the 
hinge  woidd,  therefore,  if  correctly  understood  in  the  specimen,  seem  to  be 
almost  exactly  as  in  Corbicula,  with  the  exception  of  the  rather  more  nearly 
horizontal  direction  of  the  anterior  cardinal  teeth,  and  the  prominence  of  that 
of  the  left  valve. 

It  is  quite  possible,  howrever,  that  if  we  had  specimens  showing  more 
clearly  the  cardinal  teeth,  we  might  find  differences  enough  to  warrant  the 
establishment  of  a  distinct  section  allied  to  Corbicula. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas ; 
Dakota  Group  of  the  Upper  Missouri  Cretaceous  series.      Professor  Mudge. 

C  o  r  l>  i  <•  11 1  a  !    siilslrivoiiiiiK.    Meek. 
Plate  •-',  fig.  6. 
Corbicula  1  subtrigonalis,  Meek  (1872),  Hayden's  Second  Geol.  Report  Survey  Territories,  305. 

Shell  oval-subtrigonal,  about  one-fourth  longer  than  wide,  rather  gibbous 
the  greatest  convexity  being  above  the  middle;  basal  outline  forming  a  semi- 
elliptic  curve;  extremities  rather  narrowly  and  very  nearly  equally  rounded; 
beaks  somewhat  depressed  and  very  nearly  central ;  dorsal  outline  sloping 
before  and  behind  the  beaks,  the  latter  slope  being  convex  and  the  former 
nearly  straight.  Surface  only  showing  fine  lines  of  growth.  Pallial  line  with 
a  small,  obtusely-subangular  sinus. 

Length,  1.16  inches;  height,  0.90  inch;  convexity,  about  0.66  inch. 

The  only  cast  of  the  hinge  of  this  species  I  have  seen  is  that  of  a  left 
valve.  It  shows  the  impressions  of  the  same  elongated  and  striated  lateral 
teeth  seen  in  the  last.  The  cardinal  teeth,  however,  seem  to  have  unfortu- 
nately been  much  injured  by  maceration  or  erosion  before  they  left  their 
imprint  in  the  rock.  It  shows  the  mould  of  a  prominent  triangular  anterior 
cardinal  tooth  in  front,  apparently  like  that  of  the  last,  and  behind  this  there 
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are  remains  of  two  prominences  that  have  the  appearance  of  being  casts  of  two 
somewhat  diverging  cardinal  teeth  in  the  right  valve,  with  impressions  for 
two  other  cardinal  teeth  in  the  left;  hence,  so  far  as  can  be  made  out,  the 
teeth  of  the  hinge  seem  to  agree  with  those  of  the  last-described  species.* 
Specifically,  however,  this  form  di tiers  from  the  last  in  its  more  depressed  and 
transverse  outline  as  well  as  in  having  its  lateral  extremities  more  nearly 
equal  and  more  narrowly  rounded;  the  posterior  margin  not  being  truncated 
as  in  the  last. 

Locality  and  position. — Same  as  last.     Collected  by  Professor  Mudge. 

CARDIID^. 

Genus  CARDIUM,  Linnaeus. 

Synou.— Cardium, Linnaeus (1758),  Syst.  Nat.,  10th  ed.,678.— O.  F.  Mttller  ( 177(1),  Zo.il.  Dau.  Prodi-.,  xxx.— 
Fabr.  (1780),  Fauna  Groml.,  409.— Brug.  (1789),  Encyc.  Moth.,  I,  203.— Lam.  (1799), 
1'roilr.,  SO;  and  (1801), Syst.,  119— Oken (1835), Allg.  Naturg.,  V, 314.— Philippi  (1836), 
Moll.  Sic,  I,  49.— Agassiz  (1839),  Moul.  de  Moll.,  35.— Swaiusou  (1840).  Malac,  373; 
and  of  nearly  all  later  authors  on  conebology. 

Acathocardia,  Gray  (1847). 

Trachicardium,  Morch  (1853),  Cat.  Yoldi,  53. 

Cerastoderma  (Poli),  Morch  (1853).  ib.,  34. 

Tropidoeardium,  Roeuier  (18G8),  Marteni  and  Chemnitz,  Syst.  Conch.-Kab.,  I,  13. 

Criocardium,  Conrad  (1870),  Am.  Jour.  Conch.,  VI,  75  (as  a  subgenus  of  Cardium). 

I'lvluncuhts  (Adanson),  Stoliczka  (1870),  Palasont.  Indica  (as  a  subgenus  of  Cardium;  not  La- 
marck and  others  i. 

Elt/m. — Kapiia,  the  heart. 

Examp. — Cardium  aciileatum,  Linn. 

Shell  globose-cordate,  or  nearly  vertically  or  somewhat  obliquely  sub- 
oval,  rarely  transversely  suboval,  of  variable  thickness ;  valves  nearly  equilat- 
eral, more  or  less  gaping,  and  dentate  or  serrated  behind,  or  closed  and  merely 
crenate  along  the  free  margins  within  ;  surface  variously  costate  or  striate, 
and  often  roughened  by  short  spines,  or  other  asperities;  hinge  typically  with 
two  cardinal  teeth  to  each  valve,  so  arranged  as  to  cross  when  the  valves  are 
closed;  cardinal  and  lateral  teeth  subject  to  more  or  less  variation  ;  pallial 
line  nearly  simple,  or  very  slightly  sinuous. 

The  foregoing  diagnosis  and   synonymy   are   made  to   include  a  number 

*  Of  course,  if  all  of  the  indentations  seen  in  the  cast  of  the  binge  figured  were  natural,  this  would 
certainly  not  lie  a  Corbicula;  but  it  is  evident  th»,1  these  an-  partly  due  to  the  accidental  erosion  of  the 
hinge  lii-toii-  the  shell  was  enveloped  in  the  sand. 
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of  subordinate  groups,  differing  more  or  less  from  the  typical  form.     These 
may  be  summarily  characterized  as  follows: 

1.  cardium,  Linnaeus  (typical,  zz  Acanthocardium,  Gray). 

Shell  subglobose,  rather  thick,  nearly  equilateral;  cardinal  teeth 
less  strongly  developed  than  the  lateral;  posterior  gap  nearly  or  cpiite 
closed;  surface  with  radiating,  more  or  less  spinous,  or  tubercular 
costse. — Cardium  aculeatumx  Linn. 

2.  pectunculus,  (Adanson).    Stoliczka ;    but    not  H.   and    A.  Adams  and 

others. 
Shell  nearly  as  last,  excepting  in  having  smaller,  more  crowded, 
and  smoother  costse. — Cardium  Asiaticum,  Lam 

3.  TRACHYCARDIUM,  Moich. 

Shell  thick,  subglobose,  or  nearly  vertically  suboval ;  hinge 
arched,  with  cardinal  and  lateral  teeth  strong  ;  surface  with  numerous 
squamous,  radiating  costse ;  posterior  gap  narrow,  and  often  with 
more  or  less  dentate  margins. — Cardium  alternatum,  Sow. 

4.  criocardium,  Conrad. 

Shell  much  as  in  the  last,  excepting  in  having  spines  or 
tubercles  arranged  in  the  furrows  between  the  radiating  costse ;  and 
the  posterior  margins  closed,  and,  like  the  free  edges  all  around, 
merely  crenate  within. — Cardium  dumosum,  Conrad. 

5.  tropidocardium,  Roemer  (Cardium  proper,  of  most  authors). 

Shell  rather  thin,  gibbous,  cordate,  nearly  erpiilateral  and  erect, 
with  hinge-line  nearly  or  quite  straight ;  posterior  gap  usually 
distinct,  with  margins  dentate  or  serrate ;  cardinal  teeth  moderate ; 
laterals  compressed  ;  surface  ornamented  with  elevated,  carinate,  more 
or  less  spinous,  radiating  costaj. — Cardium  costatum,  Linn. 

6.  CERASTODERMA    (Poli),    Morcll. 

Shell  transversely  or  more  or  less  obliquely  ovate-subcordate, 
convex,  inequilateral;  surface  with  1  hick,  closely-arranged,  radiating 
costse ;  valves  closed,  and  nearly  or  quite  smooth  posteriorly  :  hinge- 
teeth  generally  well  developed. — Cardium  edule,  Linn. 
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7.    NEMOCARDIUM,   Meek. 

Shell   closely  resembling  the  typical  forms  »of  Protocardia,   but 
thinner,  with  two-thirds  to  three-fourths  of  surface   in   froni    of  the 
stronger  posterior,  usually  echinate,  radiating  costa?,  occupied  by  fine, 
crowded,    radiating   stria*,   and    the   free   margins  crenate   within   all 
around;    cardinal   and  lateral  teeth   generally  rather   slender;    pallial 
line  faintly   sinuous,  irregularly   serrated,  or  nearly   simple   behind. — 
Cardium  semi-asperum,  1  >eshayes. 
The    foregoing   is   essentially    the   arrangement  of   H.   and   A.   Adams, 
though  I  have  added  the  group   Criocardium   of  Conrad,  and  IVemocardium, 
and  left  out  Serripes.     The  first  of  these  is  an  extinct  section,  presenting  the 
singular*  character  of  having  spines  or  nodes  arranged   in  the  furrows  between 
the  costae,  instead  of  along  the  crests  of  the  same ;  while  the  Eocene  section 
Nemocai-dium  forms  a  curious  transition  from  the  Cardium  to  the  Protocardia 
group.*     In  regard  to  Serripes,  it  may  be  remarked  that,  although  perhaps 
presenting  no  fundamental  differences  from  the  genus  ('indium,  it  neverthe- 
less seems,  on  account  of  its  compressed  transverse  form,  smooth  surface, 
and  sometimes  obsolescent  cardinal  teeth,  to  have  about  as  strong  claims  to 
rank  as  a  distinct  genus  as  LcBvicardium,  to  which   it  is  in   several  respects 
more  nearly  allied  than  to  Cardium  proper. 

I  have  also  viewed  Cardium  aculeatum  as  the  typical  form  of  the  genus, 
instead  of  C.  costatum  (cited  by  H.  and  A.  Adams  and  others  as  the  typical 
species),  thus  making  Cardium  proper  exactly  identical  with  Acanthocardium, 
Gray.  This  seems  to  me  to  be  necessary,  according  to  the  (in  most  cases 
good)  rules  adopted  by  the  British  and  American  associations;  though  the 
rule  of  taking  the  first  species  mentioned  by  an  author  in  founding  a  yenus 
(followed  by  many)  would  require  C.  costatum  to  be  taken  as  the  type,  that 
being  the  first  species  in  Linnaeus'  list.  But,  as  he  also  included  species 
belonging  to  La 'vi cardium,  Hemicardium,  &c,  the  most  generally  adopted 
rule  requires   that    we   should   look  to  some   of  the  systematists  who   first 


"  The  Nemocardium  section  stands,  as  it  were, so  exactly  intermediate  in  its  characters  between  the 
Cardium  and  Protocardia  groups,  thai  it  might,  with  almost  equal  propriety,  1"-  ranged  as  a  section  of 
either.  Deshayes  even  places  the  nine  Paris-basin  species  of  this  type  under  Protocardia,  which  he  views 
as  a  section  of  Cardium  propel-.  It  differs  from  Protocardia,  however,  in  having  tine,  radiating  eostee, 
instead  of  concentric  markings  on  the  anterior  two  thirds  of  the  valves,  and  the  free  margins  crenate 
within  all  around,  instead  of  only  posteriorly  ;  aiso  in  being  thinner,  and  having  a  weaker  hinge  than  is 
usual  in  the  typical  species  of  that  group,  as  well  as  in  the  irregularly-serrated  appearance  ot  the  pallial 
line  posteriorly  in  some  of  the  species. 
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followed,  as  deciding  what  species  is  to  be  the  type  of  the  genus,  as  Linnaeus 
did  not  so  designate  any  particular  species. 

If  I  am  correctly  informed,  Miiller,  in  1776,  first  adopted  Cardiwm  after 
Linnaeus,  and,  after  him,  Fabricius  in  1780,  both  of  whom  cite  first  under  it 
('indium  echinatum  (an  Acanthocardium  of  Gray).  As  these  authors,  how- 
ever, were  each  only  enumerating  a  local  fauna,  and  not  writing  a  systematic 
work  on  the  mollusca,  we  can  hardly  regard  them  as  fixing  the  type  of  the 
genus;  and  as  Bruguiere,  in  1789,  gave  the  genus  by  his  citations  nearly  the 
same  limits  that  Linnaeus  did,  it.  seems  that  we  must  come  down  to  Lamarck 
to  know  what  the  type  of  Cardium  is.  In  1799,  the  last-mentioned  author 
adopted  this  genus  in  his  classification  of  shells,  citing  Cardium  aculeatum  as 
his  only  example.  So,  unless  some  other  systematic  author  that  I  have  had 
no  opportunity  to  consult,  between  Linnaeus  and  Lamarck,  may  have  taken 
C.  costatum  or  some  closely-allied  form  as  the  type  of  the  genus,  I  should 
think  C.  aculeatum  should  be  so  regarded. 

The  genus  Cardium,  with  the  limits  here  assigned  it,  is,  I  believe,  not 
certainly  known  to  be  older  than  the  Jurassic,  in  which  species  of  the  typical 
section  occur.  This  subgenus  is  also  represented  through  the  subsequent 
formations  and  in  our  existing  seas  The  Trachycardium  and  Criocardium 
groups  occur  in  the  Cretaceous,  in  which  the  latter  attains  its  greatest  devel- 
opment, while  it  seems  not  to  have  survived  the  close  of  that  epoch,  or  at 
least  not  to  have  been  represented  by  decidedly  characteristic  species,  at  any 
subsequent  time.  The  Trac/iycardium  section,  however,  continued  on  through 
the  Tertiary,  and  appears  to  attain  its  maximum  numerical  development  in 
our  existing  seas.  The  subgenus  Cerastoderma  is  at  least  as  old  as  the 
Cretaceous,  occurs  in  the  Tertiary,  and.  according  to  some  conchologists,  is 
represented  by  twelve  to  fifteen  existing  species.  Trogidocardium,  however, 
is  probably  not  older  than  the  Eocene,  and  is  at  present  only  known  to  be 
represented  by  two  or  three  living  species;  while  Nemocardium  seems  to  be 
nearly  entirely  confined  to  the  Eocene  Tertiary,  the  only  Cretaceous  species 
known  to  me  that  appears  to  belong  to  it,  being  Cardium  subhillanum, 
Leymerie. 
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Cardinm    (Criocardium)   speciosum,    M.    &    H 
Plate  37,  6gs.  4,  o,  6,  c 

(  ardium  speciosum,  Meek  and  Harden  (Nov.,  1S5<>),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  VII 1,  274. 
Cardium  (Acanthocardia)  speciosum,  Meek  (1H04),  Smithsonian  Check-L'st  Cret.  Fossils,  12. 

Shell  broad-ovate  or  subcircular,  usually  higher  than  long,  very  gibbous 
in  the  central  and  umbonal  regions;  anal  margin  slightly  less  rounded  than  the 
other;  base  regularly  rounded;  border  crenulate? ;  beaks  much  elevated  in 
old  shells,  but  more  depressed  in  smaller  specimens,  very  slightly  oblique, 
pointed,  incurved,  and  almost  exactly  central  :  surface  ornamented  by  num- 
erous very  regular,  simple,  radiating  costae,  apparently  about  as  wide  as  the 
grooves  between,  in  each  of  which  latter,  on  the  more  convex  part  of  the 
valves,  there  is  a  series  of  small  tubercles,  very  regularly  arranged. 

Length,  0.57  inch  ;   height,  0.67  inch  ;  breadth,  0.48  inch. 

The  surface-markings  are  not  very  well  preserved  in  our  specimens  ot 
this  species,  and  consequently  present  some  variety  of  appearances  in  their 
various  conditions  of  weathering,  even  on  different  parts  of  the  same  indi- 
vidual. Sometimes  the  costae  appear  as  though  broader  than  the  grooves 
between  ;  while  in  other  conditions  they  seem  to  be  about  of  the  same 
breadth,  or  even  narrower.  Where  the  surface  is  much  weathered,  the 
costae  are  often  so  deeply  exfoliated  as  to  leave  the  intermediate  spaces  stand- 
ing out  in  relief,  so  as  to  present  the  appearance  of  having  the  tubercles 
arranged  on  the  ribs  instead  of  between  them. 

The  tubercles  do  not  exist  on  the  anterior  and  posterior  portions  of 
valves,  but  occupy  the  grooves  only  on  the  more  convex'central  region.  None 
of  our  specimens  are  in  a  condition  to  show  whether  or  not  these  tubercles 
were  ever  so  prominent  as  to  form  short  spines.  On  the  interior,  they  seem 
to  have  been  each  represented  by  a  corresponding  pit,  or  depression,  which 
leaves  a  distinctly  elevated  point  on  the  cast.  Where  the  exterior  is  exfoliated 
so  as  to  leave  but  a  thin  lamina  of  the  shell  adhering  to  the  cast,  these  little 
elevations  are  seen  perforating' it  with  such  remarkable  regularity,  as  to 
present  the  appearance  and  arrangement  of  the  fenestrules  in  some  of  the 
delicate  reticulate  Po/i/zoa;  this  is  the  usual  appearance  of  the  surface  of 
weathered  specimens.  In  a  few  cases,  where  the  surface  is  in  a  better  state 
of  preservation,  traces  of  fine  concentric  strige  are  visible,  curving  strongly 
upward  in  crossing  the  ribs. 
22  h  " 
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This  species  is  not  liable  to  be  confounded  with  any  other  shell  yet 
discovered  in  any  of  the  Upper  Mo.  rocks,  and  it  seems  to  differ  from  all  the 
otherwise  similar  forms  known  from  other  localities,  in  having  the  small 
tubercles  in  the  depressions  between  the  costse  of  uniform  size,  instead  of 
alternately  larger  and  smaller. 

Locality  and  position. — Mouth  of  Judith  River,  in  a  sandstone  of  Creta- 
ceous age,  believed  to  hold  a  position  at  the  horizon  of  the  top  of  the  Fox 
Hills  group.  Numerous  specimens  of  this  species  have  also  been  found  in 
the  highest  beds  of  the  Fox  Hills  group,  by  Dr.  Hayden,  on  Cache  La  Poudre 
River,  Colorado. 

Cardium    (!)    Kansasense,   Meek. 

Plate  2,  figs.  14,  o,  6,  e,  (I. 

Cardium  Kansasense,  Meek  (1871),  Hayden's  Second  Aim.  Report  Geo].  Survey  of  the  Territories,  307. 

Shell  rather  small,  oval-suborbicular,  being  generally  slightly  higher  than 
the  antero-posterior  diameter,  and  rather  gibbous,  with  the  greatest  convexity 
usually  above  the  middle;  pallial  margin  rounded,  or  subsemicircular  in  out- 
line, being  in  most  cases  more  prominent  behind  the  middle ;  anterior  margin 
more  or  less  regularly  rounded  ;  posterior  outline  rounded,  or  very  faintly 
subtruncated ;  dorsal  outline  sloping  abruptly  from  the  beaks  before  and 
behind;  beaks  elevated,  gibbous,  incurved,  and  subcentral,  or  a  little  in 
advance  of  the  middle,  and  but  slightly  oblique  ;  posterior  dorsal  slopes  some- 
what flattened ;  surface  marked  by  numerous  regular,  simple,  radiating  striae, 
or  small  costae,  that  are  sometimes  interrupted  by  marks  of  growth.  Hinge 
strong,  with  cardinal  and  anterior  lateral  teeth  stout;  posterior  lateral  remote 
and  less  prominent.  Anterior  muscular  scar  rather  deep;  posterior  shallow. 
Scar  of  pedal  muscle  (!)  small,  very  deep,  and  situated  on  the  inner  anterior 
side,  and  near  the  points  of  the  beaks,  almost  opposite  the  cardinal  teeth,  as 
shown  at  (p    of  fig.  14  d.) 

Length,  <U)4  inch  ;   height,  1  inch  ;   convexity,  about  0.63  inch. 

This  and  Protocardia  Salinaensis  an1  the  two  most  common  shells  found 
at  the  locality  where  they  were  obtained,  and  being,  like  the  other  fossils 
with  which  they  are  associated,  found  in  the  condition  of  casts,  not  always 
showing  even  traces  of  the  surface-markings,  it  is  sometimes  difficult  to 
distinguish  them.  Where  any  remains  of  the  surface-markings  can  be  seen, 
however,  they  can   lie  at  once  distinguished   by  the  concentric  costse  on   the 
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side.-,  and  front  of  the  former,  and  the  radiating  costse  on  the  corresponding 
parts  of  that  under  consideration.  The  latter  seems  also  to  have  generally 
attained  a  somewhat  larger  size.  The  inner  margins  of  both  appear,  from 
the  easts,  to  be  generally  nearly  smooth,  though  some  of  the  casts  of  the  form 
under  consideration  show  faint  traces  of  what  seem  to  have  been  crenulations, 
near  the  middle  of  the  base.  (See  fig.  14  b.)  I  at  first  thought  the  peculiar 
projecting  point  left  by  what  I  have  supposed  might  be  the  scar  of  the  pedal 
muscle,  near  the  point  of  each  beak  of  internal  casts,  might  distinguish 
casts  of  the  form  under  consideration  ;  but  this  is  also  seen  on  some  of  the 
easts  of  the  Protocardia,  which,  likewise,  has  the  hinge-teeth  very  similar, 
so  that  the  only  sure  mearfs  of  distinguishing  them  seems  to  be  the  surface- 
markings.  These  markings  are  sometimes  distinctly  and  sharply  impressed 
in  the  matrix,  and  by  taking  gutta-percha  impressions  from  these  moulds,  the 
nature  of  the  ornamentation  can  be  very  clearly  made  out.  No  traces  of 
nodes,  or  projecting  points  of  any  kind,  exist  on  the  costas  of  this  species. 
In  some  respects,  it  resembles  C.  Cottaldinum,  d'Orbigny  (Palaeont.  Fr.,  Ill, 
pi.  242),  from  the  Neocomian  ;  but  it  is  rather  more  coarsely  striated,  and 
wants  the  posterior  dorsal  impression  of  that  shell,  from  which  it  also  differs 
in  being  less  evenly  convex. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas;  in  a 
ferruginous  sandstone  of  the  age  of  the  Dakota  group  of  the  Upper  Missouri 
Cretaceous  series. 

Genus  PROTOCARDIA,  Beyrich. 

Synon. — Cardium  (sp.),  Sowerby,  d'Orbigny,  and  many  others;  not  of  Linnaeus. 

Protocardia,  Beyrich  (1845),  Zeitschr.  f.  Malak.,   17.— Geinitz  (1846),  Gruud.  d.  Verst,  421.— 

Quensted  (1852),  Index  of  Haudb.  der  Petref.,  784.— Conrad  (1860),  Jour.  Acad.  Nat. 

Sci.  Philad.,  IV,  278  (as  a  subgenus  of  Cardium).—  Meek  and  Hayden  (1865),  Palaeont. 

Upper  Mo.,  98.— Roerner  (1670),  Geol.  v.  Oberschl.,  334.— Conrad  (1873),  Supp.  N.  Car. 

Geo].  Rep.,  7. 
Protoeardium,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  418  (as  a  subgenus 

of  Cardium).— Gabb  (1869);  Palaeont.  Cal.,   II,  187   (as  a  subgenus  of  Cardium).— 

Stoliczka  (1870),  Palaeont.  Indica,  III,  209;  and  of  several  earlier  and  later  authors. 
Pachycardium,  Conrad  ( 1870),  Am.  Jour.  Couch.,  V,  96. 

Elym. — rparoc,  first  ;  Kapdia,  the  lieart. 
Type. —  Cardium  Hilluiittm,  Sowerby. 

Shell  globose,  subquadrate,  or  rarely  vertically  cordate-suboval,  more  or 
less  gibbous;  valves  generally  thick,  closed  behind;  surface  marked  with 
radiating  costse  or  stria'  on  the  posterior  third  or  fourth,  and  concentric  striae 
or  costse,  or  sometimes  nearly  smooth  on  the  sides  and   front  ;  free  margins 
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of  valves  more  or  less  crenate  within  posteriorly,  and  smooth  forward;  hinge- 
teeth  usually  strong,  and  not  differing  from  some  sections  of  Cardium  ;  pallial 
line  with  a  small  sinus. 

This  group  includes  three  sections,  that  may  be  defined  as  follows: 

1.  protocardia,  Beyrich  (typical). 

Shell  thick,  usually  gibbous,  or  cordate-subglobose,  with  length 
generally  nearly  or  quite  equaling  the  height;  hinge  strong;  surface- 
sculpturing  usually  well  defined. — (Type  as  already  stated.) 

2.  pachycardium,  Conrad. 

Shell  very  massive,  much  higher  than  long;  valves  very  gibbous; 
hinge  remarkably  strong;  surface-sculpturing  rather  obscure,  the 
posterior  radiating  costa?  being  nearly  obsolete. — Cardium  (Lcevi- 
cardium)  Spillmani,  Conrad. 

3.  LEPTOCARDIA,     Meek. 

(fir).  Shell  small,  very  thin,  about  as  long  as  high;  hinge  weak; 
surface  nearly  smooth,  the  posterior  radiating  costse  being  obsolete,  or 
often  only  indicated  by  crenulations  along  the  posterior  third  of  the 
free  margins  within  ;  pallial  line  with  two  shallow  sinuses. — Cardium 
subquadratum,  Evans  and  Shumard. 

(5).  Shell  higher  than  long,  or  agreeing  more  nearly  in  form  with 
Pachycardium,  but  very  thin. — Cardium  pert enue,  M.  &  II. 

Mr.  Conrad  mentions  some  differences  in  the  relative  sizes  and  forms 
of  the  hinge-teeth  of  Pachycardium  as  distinguishing  characters  from  Proto- 
cardia; but  the  species  of  the  latter  group  vary  in  this  respect  so  much,  that 
I  should  think  no  great  importance  can  be  attached  to  these  differences.  In 
proposing  the  genus,  he  named  the  species  cited  above  as  the  type,  but 
also  included  the  East  Indian  Cretaceous  species  Cardium  bisectum,  Forbes. 
Dr.  Stoliczka,  who  has  had  an  opportunity  to  study  good  specimens  of  the 
latter  species,  says  that  it  agrees  so  exactly  in  all  respects  with  Protocardia, 
that  he  does  not  think  Mr.  Conrad's  proposed  genus  should  be  retained  even 
as  a  subgenus.  If  may  be  that  Mr.  Conrad  was  a  little  unfortunate  in 
including  that  shell;  but  his  typical  species  contrasts  so  very  strongly  in 
form,  with  the  usual  outline  of  nearly  all  the  well-marked  species  of  Proto- 
cardia,  that  it  seems  to  be  entitled  to  be  regarded  a!  least  as  the  type  of  a 
distinct  subgenus. 
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1  Have  been  much  nuzzled  in  regard  to  the  proper  disposition  of  the 
little  group  of  small,  very  thin  species  here  placed  under  the  new  subgeneric 
name  Leptocardia.  These  shells  are  generally  so  smooth,  and  show  so  little 
indications  of  the  characteristic  posterior  radiating  costse,  that  there  would 
often  seem  to  be  no  traces  of  them,  yet  the  posterior  third  of  the  free  margins 
is  always  distinctly  crenate  within;  while  in  front  of  this  they  are  entirely 
smooth.  In  addition  to  this,  traces  of  these  costse  are  clearly  seen  on  the 
outer  surface  of  some  individuals  of  the  same  species.  The  curious  character 
of  having  two  little  sinuses  in  the  pallial  line  (see  fig.  8,  e,  pi.  29)  would  also 
seem  to  favor  the  separation  of  this  little  group.  Whether  or  not  it  should 
also  include  the  subsection  (b)  cannot  be  positively  determined  until  more  is 
known  in  regard  to  the  hinge  and  interior  of  that  type. 

Most  authors  have  generally  regarded  Protocardia  (or  Protocardium,  as 
the  name  is  often  written)  as  itself  only  forming  a  subgenus  under  Cardium, 
and  it  must  be  confessed  that  it  scarcely  differs  more  widely  from  some  of 
the  generally-admitted  sections  of  that  group,  than  the  latter  differ  from  the 
typical  forms  of  Cardium.  On  the  other  hand,  however,  it  seems  to  have 
even  closer  relations  to  Lcevicardium  than  to  Cardium  proper.  Indeed,  if  the 
recent  species  L.  /yratum,  Sowerby,  and  L.  eolicum,  Born,*  can  be  properly 
included,  even  in  a  subgenus,  under  Ltevicardium,  there  would  almost  seem 
to  be  equally  good  reasons  for  placing  Protocardia  near  it  as  another  subgenus 
of  the  same  group.  The  chief  objection  to  this  latter  conclusion,  however, 
is,  that  we  cannot  trace,  or  at  least  have  not  yet  traced,  the  Protocardia  group 
continuously  through  the  Tertiaries,  by  an  unbroken  series,  into  the  existing 
seas;  though  it  is  represented  in  the  Eocene  of  this  country  and  Europe  by 
the  very  closely-allied  group  Neniocardium.\ 

This  genus,  so  far  as  yet  known,  appears  to  have  been  introduced  during 
the  Liassic  epoch.  The  species,  however,  were  more  abundant  during  the 
Cretaceous  period,  at  which  time  the  genus  probably  attained  its  maximum 
development. 

*  Whether  these  two  recent  species  can  be  properly  retained  in  the  genus  Lamicardium,  or  should 
be  referred  to  the  nioro  ancient  group  Protocardia,  they  certainly  form  a  very  marked  subgenus,  differing 
from  Lcevicardium  proper  in  having  radiating  posterior  strise  or  cos'a?  and  oblique  anterior  markings; 
while  they  also  differ  from  Protocardia  in  having  the  sculpturing  on  the  anterior  half  of  the  valves 
oblique,  and  running  out  on  the  anterior  margin,  instead  of  being  concentric,  or  parallel  to  the  marks  of 
growth.     Lyrocardium  would  be  a  good  name  for  this  section. 

t  Protocardia  lima,  Conrad  (Am.  Jour.  Conch.,  1, 139),  from  the  Eocene  of  Mississippi,  appears  to  bo 
a  true  jfTeniocardia. 
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Subgenus  PROTOCARDIA. 
Pro  tocardi  :■    Salinacnsis,    Meek. 

Plate  2,  figs.  13,  a,  b,  c. 

Cardium  ( Protocardiu)  Salinaense,  Meek  (1871),  Hayden's  Second  Report  Geological  Survey  of  the  Terri- 
tories, 30G. 

Shell  small,  nearly  orbicular,  very  slightly  longer  than  high,  rather 
gibbous;  pallial  margin  forming  a  semicircular  curve;  anterior  margin 
rounded,  the  most  prominent  part  being  at,  or  a  little  above,  the  middle, 
while,  below  this  it  usually  rounds  off  somewhat  obliquely  into  the  base; 
posterior  margin  broader,  and  sometimes  slightly  subtruncated,  or  merely 
broadly  rounded  ;  beaks  rather  depressed,  convex,  incurved,  slightly  in 
advance  of  the  middle ;  dorsal  outline  sloping  more  abruptly  in  front  than 
behind  ;  posterior  umbonal  slopes  not  prominent.  Surface  ornamented  on 
the  sides  and  front  by  comparatively .  rather  large,  rounded,  very  regular 
concentric  costee,  sepai'ated  by  smaller  furrows  ;  while  sixteen  to  twenty 
smaller  radiating  cosia\  roughened  by  very  regular  little  vaulted  prominences, 
formed  by  the  marks  of  growth,  occupy  the  posterior  region  of  each  valve. 

Height,  0.66  inch  ;   length,  0.68  inch  ;   convexity,  about  0.49  inch 

This  little  shell  is  allied  somewhat  to  Cardium  peregrinum,  d'Orbigny, 
and  C.  Hillanum,  Sowerby.  It  is  much  smaller,  however,  than  the  latter, 
and  has  a  different  outline,  not  being  so  truncated  behind,  nor  so  regularly 
rounded  anteriorly;  while  its  concentric  costa'  are  proportionally  much  larger 
and  less  numerous,  and  its  radiating  costse  are  more  roughened.  In  the 
latter  character,  it  agrees  more  nearly  with  C.  peregrinum.  It,  also  differs 
from  the  latter,  however,  in  having  proportionally  much  larger  concentric 
costse ;  and  its  radiating  ribs  are  straighter,  and  occupy  larger  area  of  the 
valves.  Its  anterior  outline  is  likewise  less  broadly  and  regularly  rounded 
than  in  d'Orbigny's  species. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas; 
Dakota  group  of  the  Upper  Missouri  Cretaceous  series.  Collected  by  Prof! 
B.  F.  Mudge. 
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Subgenus    LEPTOCARDIA,    M. 

Section  (o). 

Protocardiii   (Leptocardia)   subquadra.ta,   E.  &  S.  (sp.). 

Plate  29,  figs.  S,a,b,c,d,e. 

Card  in  m  s  ii  hqiiwl  rut  ii  in,  Evans  and  Shumard  (1857),  Trans.  Acad.  Sci.  St.  Louis,  I,  39. 
Cardium  (Protocardia  .')  subquadratnm,  Meek  (18(34),  Smithsonian  Cheek-List  Cret.  Fossils,  lrs. 

"Shell  small,  subquadrangular,  length  greater  than  the  height,  gibbous; 
anterior  margin  rounded,  posterior  margin  truncated,  very  slightly  arched  ; 
umbones  prominent,  large,  obtusely  subangulated  ;  beaks  nearly  medial, 
rather  obtuse,  and  extending  but  little  beyond  the  cardinal  margin  ;  substance 
of  the  shell  thin  ;  surface  with  fine  concentric  striae  of  growth,  waved  and 
dentate  posteriorly,  where  they  are  crossed  by  obscure  longitudinal  ribs. 

"  Length,  54  lines  ;  height,  4|  lines ;  thickness,  nearly  4  lines." — 
(E.  &  S.) 

Of  this  species,  we  have  a  number  of  very  well  preserved  specimens, 
some  of  which  show  the  hinge  and  other  internal  characters  quite  as  well  as 
they  can  be  ^een  in  a  recent  shell.  The  cardinal  teeth  are  small  and  rather 
unequal,  the  posterior  one  in  the  right  valve,  and  the  anterior  one  in  the  left, 
Being  larger  than  the  other.  The  lateral  teeth  are  compressed,  and  also 
small  ;  the  anterior  one  in  each  valve  being  a  little  more  prominent  than  the 
posterior. 

Both  muscular  impressions  are  ovate  and  nearly  of  the  same  size  ;  while 
the  pallial  line,  which  is  quite  distinct,  instead  of  having  one  well-defined 
sinus,  is  merely  waved  behind,  so  as  to  form  two  faint  sinuosities.  The 
postero-ventral  margins  are  rather  distinctly  crenulated  within  ;  the  crenula- 
tions  corresponding  to  the  obscure  radiating  costag  of  the  posterior  side, 
which  do  not  extend  forward  quite  to  the  middle  of  the  base.  These  costa3 
are  generally  rather  obscure,  and  on  some  individuals  they  are  nearly  or  quite 
obsolete.  The  posterior  umbonal  slopes  are  quite  prominently  rounded,  and 
just  behind  them  the  valves  are  rather  abruptly  compressed,  so  as  to  form  an 
undefined  groove,  which  extends  from  the  back  part  of  the  beaks  obliquely 
backward  and  downward. 

Locality  and  position. — Moreau  River.  Long  Lake,  Fox  Hills,  &c. ;  from 
the  Fox  Hills  group,  or  formation  No.  5  of  the  Upper  Mo.  Cretaceous. 
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P  ro  I  oc  a  I'd  ■  ;i    (Lcploriiidisi)     1:1  in,    L    &  S.  isp.i. 

Plato  17.  figs.  J,  a,  b,  c. 

Cardium  varum,  Evans  ami  Shnmard  (1857),  Trans.  Acad.  Sci.  St.  Louis,  I,  39. 
Cardium  (Protoeardial)  raram,  Meek  (1884),  Smithsonian  Check-List  Cret.  Fossils,  12. 

"  Shell  small,  ovate-subquadrate,  moderately  gibbous,  inequilateral;  sub- 
stance very  thin,  length  and  breadth  nearly  equal  ;  cardinal  edge  short,  some- 
what sharp  ;  beaks  projecting  above  the  cardinal  margin,  nearly  medial, 
rather  blunt,  incurved  ;  umbo  oblique,  somewhat  gibbous,  subangulated 
behind  ;  buccal  and  pallial  margins  rounded;  anal  margin  obliquely  subtruu- 
cated  ;  surface  polished  and  marked  with  very  tine,  closely-arranged,  concen- 
tric lines,  crossed  on  the  posterior  side  by  nearly  obsolete  longitudinal  ribs, 
becoming  more  prominent  as  they  reach  the  border,  which  on  this  part  of  the 
shell  is  finely  crenulated." — (E.  &  S.) 

As  suggested  by  Doctors  Evans  and  Shnmard,  this  species  resembles,  in 
its  general  form,  their  C.  subquadratum  ;  but  it  is  more  polished,  much 
thinner,  has  less  distinct  radiating  costs  behind,  and  more  prominent  beaks. 
Indeed,  in  our  specimens,  the  radiating  costie  are  generally  entirely  obsolete, 
and  the  uinbonal  region  is  always  more  gibbous  than  in  ('.  subquadratum  ; 
while  its  anal  margin  is  more  rounded  in  outline,  and  the  valves  not  so  com- 
pressed behind  the  uinbonal  slopes.  In  addition  to  these  differences,  the 
posterior  muscular  impression  in  the  species  now  under  consideration  is  much 
broader  in  proportion,  and  subquadrate  instead  of  ovate.  The  pallial  line  is 
waved  into  about  two  shallow  sinuosities  behind,  as  in  C.  subquadratum. 

Locality  and  posit ion. — On  the  Yellowstone  River,  150  miles  above  its 
mouth  ;  where  it  is  very  abundant  in  a  bed  containing  a  mingling  of  the  forms 
belonging  to  the  Fox  Hills  and  Fort  Pierre  groups. 

Protoca.rd.ia   (Leptocardia!)    pertenois,    M.  &  H. 

Cardium  pcrtenue,  Meek  and  Hayden  (1861),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  XIII,  442. 

Shell  small,   very   thin,   vertically    broad-sub- 
ovate,   its    height  being  a   little   greater    than    its 
breadth,  very  ventricose  ;  anterior  and  basal  margins 
rounding   regularly   together ;   posterior  margin    a 
Protocardu,  pcriand.s,  u.  &  H.      little   straightened    and   vertical   near  the    middle. 
Fig.  13.  Right-side  view.  rounding   to   the    hinge  above   and   into   the   base 

Fig.  14.  Au  outline  anterior  view, 

to  show  convexity.         below  ;    beaks   elevated,    ventricose,    central,    and 


Fig.  13. 


Fig.  14. 
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incurved  nearly  at  right  angles  to  the  hinge-line,  which  is  short  and  arched; 
posterior  umbonal  slopes  prominently  rounded  ;  surface  ornamented  by  fine 
lines  of  growth  and  a  few  stronger  concentric  furrows,  crossed  on  the  posterior 
half  of  the  valves  by  about  fifteen  to  twenty,  very  obscure,  radiating  costse, 
that  impart  a  distinctly  crenate  character  to  the  free  margins  within,  as  well 
as  to  some  of  the  stronger  marks  of  growth  above  the  edge. 

Height,  0.G4  inch  ;  antero-posterior  diameter,  0.59  inch  ;  convexity  of 
the  two  valves  united,  0.50  inch. 

This  species  resembles  the  last  two  in  the  peculiarity  of  having  its 
radiating  costse  of  the  posterior  side  of  the  valves  so  faintly  marked  as  almost 
to  escape  attention,  were  it  not  for  the  fact  that  they  cause  the  free  margins 
of  that  part  of  the  valves,  as  well  as  some  of  the  stronger  marks  of  growth 
above  the  margin,  to  be  distinctly  crenate.  It  may  be  at  once  distinguished, 
however,  from  them  both,  by  its  much  more  elevated  beaks,  as  well  as  by  its 
decidedly  thinner  and  more  ventricose  valves.  It  agrees  nearly  in  form  and 
surface-markings  with  the  type  of  Pacliycardium,  though  it  still  differs  remark- 
ably in  its  extreme  thinness.  It  is  more  closely  related,  however,  in  form, 
as  well  as  in  having  the  entire  posterior  half  of  the  valves  occupied  by  the 
radiating  costae,  to  P.  bisection,  Forbes,  from  the  Cretaceous  rocks  of  Southern 
.India.  As  that  species,  however,  is  described  by  Stoliczka  as  being  moder- 
ately thick,  it  must  differ  widely  in  that  character  from  our  species,  which  is 
almost  as  thin  as  common  writing-paper;  it  also  has  its  basal  margin  much 
less  prominent  behind,  than  that  of  P.  bisection. 

Itocality  and  position. — Deer  Creek,  on  the  North  Platte;  in  the  Fox 
Hills  division  of  the  Upper  Missouri  Cretaceous.  Captain  Raynolds's  collec- 
tion 
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Genus  CALLISTA,  Poli. 

Si/uon.—CaUisia,  Poli  (1791),  Test.  Utr.  Sic,  I,  30.— H.  and  A.  Adams  (1857),  Genera  Recent  Moll..  II,  424.— 

Meek  and  Hayden  (1861),  Proceed.  Acad.  Nat.  Sci.  Philad.,  443.— Clienu  (1862),  Man. 

Conch.,  86. — Stoliczka  (1870),  Paheout.  Indica,  III,  150  (as  a  subgenus  of  Cytherea). 
Murdrix  and  Cytherea  of  authors;  but  not  of  Lam.  (1799  and  1805),  as  restricted  to  such  forms 

as  V.  meretrix,  Linn.  (=  C.  impudiea,  Lam.). 
Chione,  Gray  (1S36),  Analist,  *  * ;  and  (1842),  Synon.  Brit.  Mus.,  74  and  95  (not  Megerle  von 

Muhlf.,  1811). 
Dioue,  Gray  (1847),  Zoo).  Proceed.,  IK!.— Gabb  (1861),  Synop.  Mol.  Cret.,  120.— Conrad  (1862), 

Proceed.  Acad.  Nat.  Sci.  Philad.,  572 ;  and  (1865),  Am.  Journ.  Couch.,  I,  6 ;  and  ib.,  137.— 

Meek  (1864),  Smithsonian  Check-List  Cret.  Foss.  N.  A.,  1 .3 
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Pitar,  Roemer  (1857),  Kritiscbe  Uuters.  der  Arten  des  Moll.,  15;  ami  (1862),  Malakoz.  Bliitt., 

IX,  58.* 
Caryatis,  Roemer  (1807),  Monogr.  der  Moll.,  79  (as  a  subgeuus  of  Venus). — Stoliczka  (1870), 

l'al.iTint.  rndioa,  III,  l.r>7  (as  a  subgenus  of  Cytherea;  not  Caryatis,  Hubn.  1816,  genus 

Lepidoptera). 
?  Dosiniopsis,  Conrad  (1864),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  213  (subgenus). 
Amianiis,  Carpenter  (1865),  Ann.  and  Mag.  N.  II ,  XV,  178  (as  a  subgenus  of  Callisla). 
Aphrodina,  Conrad  (1868),  Am.  Jour.  Concb.,  IV,  246;  and  (1S7I!)  in  Appendix  Kerr's  N.  Car 

Geol.  Report,  7. 

Etym. — KaWiarii,  most  beautiful. 
Type. —  Vhiiis  ehione,  Linn. 

Shell  varying  from  transversely-ovate  to  elongate-ovate,  subtrigonal,  or 
subcircular,  more  or  less  convex,  and  inequilateral,  with  free  margins  closed, 
smooth,  and  often  obtuse;  hinge  with  three  diverging  cardinal  teeth  in  each 
valve,  the  anterior  two  of  left  valve  united  at  the  apex,  and  one  approximate 
anterior  lateral  under  the  lunule ;  rarely  provided  with  a  remote  rudimentary 
posterior  lateral  tooth  in  one  or  both  valves;  pallial  sinus  generally  deep, 
triangular,  linguiform,  or  often  abruptly  pointed  at  the  end;  surface  con- 
centrically sulfated,  striated,  lamellose,  or  smooth  ;  sometimes  with  more  or 
less  angular  posterior  umbonal  ridges  that  rarely  bear  spines. 

This  genus,  as  here  defined,  is  intended  to  include  the  following 
sections : 

1.  callista,  Poli  (typical,  —  Chione,  Gray;  not  of  Miihlfeldt). 

Shell  transversely  ovate  or  subtrigonal,  usually  moderately  com- 
pressed, with  surface  smooth  or  concentrically  sulcate;  sublunular 
tooth  generally  close  to  the  cardinal  teeth,  smooth,  more  or  less  com- 
pressed, but  not  much  elongated;  pallial  sinus  deep,  and  often  abruptly 
pointed  at  the  end. — (Type  as  already  stated.) 

2.  dione,  Gray. 

Shell  very  nearly  typical  in  form  and  dentition,  but  with  surface 
always  distinctly  sulcate  or  lamellose  concentrically,  with  posterior 
umbonal  slopes  more  or  less  prominent  or  subangular,  and  sometimes 
bearing  a  row  of  spines ;  pallial  sinus  deep,  and  generally  obtuse  at 
the  end. —  Venus  Dione,  Linn. 

*  I  think  tbe  rule  of  priority  of  date  will  compel  us  to  adopt  Roemer's  first  name  Pitar  for  this 
group,  notwithstanding  its  barbarous  origin.  He  first  used  it  in  1857,  giving  a  diagnosis,  and  citing 
Venus  titmens,  Gmelin,  as  tbe  typical  species;  and,  if  I  am  correctly  informed,  it  was  not  until  tbe  pub- 
lication of  bis  Monograph,  in  1867,  ten  years  later,  that  be  changed  the  name  from  Pitar  to  Caryatis, 
citing  the  same  species  as  tbe  type.  This  change,  it  seems  to  nie,  be  bad  no  right  or  authority  to  make; 
for,  when  an  author  once  regularly  publishes  a  new  genus  or  subgenus,  he  has  no  further  control  over  it, 
and  can  only  change  or  modify  the  name  where  the  circumstances  are  such  that  any  one  else  could  do  so. 
Descriptive  names  are,  of  course,  preferable  in  first  selecting  a  name  for  a  new  genus;  but  it  will  hardly 
be  maintained  that  any  one  would  have  the  right  to  change  all  of  the  regularly-published  barbarous  and 
nonsense  nanus  now  curroul  in  natural  history. 
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,°>.  macrocallista,  Meek. 

Shell  transversely  elongate-oval,  with  surface  smooth ;  pallial 
sinus  and  hinge  nearly  typical,  excepting  that  the  sublunular  or 
anterior  lateral  tooth  is  generally  more  compressed,  more  oblique,  and 
more  remote  from  the  cardinal,  and  the  posterior  lateral  much  more 
elongated,  and  nearly  horizontal. —  Venus  gigautea,  Gmelin. 

4.  pitar,    Roem.  (=z  Caryatis,  Roemer). 

Shell  nearly  typical  in  form  and  dentition,  excepting  that  the 
valves  are  sometimes  more  convex,  and  the  anterior  lateral  or  sub- 
lunular tooth  always  subcorneal  in  the  left  valve;  pallial  sinus  deep, 
and  more  or  less  obtusely  subtrigonal ;  surface  concentrically 
striated. —  Venus  lumens,  Gmelin. 

5.  aphrodina   Conrad. 

Shell  with  form,  surface,  and  pallial  line  as  in  the  last,  but  with 
anterior  cardinal  tooth  of  left  valve  thicker,  and  the  anterior  lateral  or 
sublunular  tooth  much  more  compressed  from  above  and  below, 
rugose  or  granular  instead  of  smooth,  and  elongated  parallel  to  the 
anterior  dorsal  margin,  instead  of  nearly  conical. — Meretrix  Tippana, 
Conrad. 

?  6.  dosiniopsis,  Conrad. 

Shell  suborbicular,  or  transversely  ovatc-subtrigonal ;  with  surface 
only  concentrically  striated  ;  hinge  broad  and  strong,  with  anterior 
lateral  or  lunular  tooth  sometimes  rugose,  distinct  from  the  cardinal, 
and  somewhat  extended  parallel  to  the  margin  above ;  cardinal  plate* 
continued  broad  posteriorly,  and  provided  with  an  obscure,  remote, 
posterior  lateral  tooth  in  one  or  both  valves  ;  pallial  sinus  rather  deep, 
triangular,  and  ascending.— D.  Meekii,  Conrad. 

It  is  not  without  some  hesitation  and  doubt  that  I  have  concluded  to 
place  the  last  of  the  above-named  groups  as  a  section  of  Callista  In  its 
rounded  outline,  broad  hinge,  and  rather  well-developed  posterior  lateral 
teeth,  and  elongated  rugose  anterior  lateral,  it  contrasts  strongly  with  tin; 
more  typical  species  of  the  genus  ;  but  it  seems  to  agree  so  nearly  with  some 
of  the  types  that  appear  to  fall  into  this  genus,  that  I  have  concluded  to  range 
it  provisionally   as  a    marked  section    of  the   same.     I  should   remark  here, 
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however,  that  the  peculiar  callus,  or  protuberance,  mentioned  by  Mr.  Conrai 
as  occurring  under  the  anterior  cardinal  plate  in  four  valves  of  the  typic; 
specimens  examined  by  him,  does  not  exist  in  a  number  of  fine  separate  valves 
collected  at  the  same  time  and  from  the  same  locality  as  that  at  which  his 
types  were  obtained,  and  consequently  is  not  a  constant  character. 

The  shells  included  in  the  genus  CaUista  are  often  considered  congen- 
eric with  Cytherea — more  properly  Meretrix,  Lamarck — and  although  at  one 
time  holding  that  opinion,  I  now  believe  that  Dr.  Gray,  H.  and  A.  Adams, 
and  others  who  have  separated  them  under  Poli's  or  other  names,  are  right. 
They  are  not  only  distinguished  by  the  very  faintly  sinuous,  or  nearly  simple 
pallial  line  in  Meretrix,  as  properly  restricted,  but  by  the  siphons  of  the 
animal  in  the  latter  group  being  only  united  half  their  length,  and  the  mantle- 
margins  plain  ;  while  in  Cal/isfa,  the  margins  of  the  mantle  are  plicated,  and 
above  the  siphons  provided  with  filaments.  The  siphons  also  differ  in  being 
united  all  the  way  to  their  extremities,  which  are  crowned  with  cirrhi,  instead 
of  being  plain  as  in  Meretrix. 

The  question  in  regard  to  the  particular  name  that  should  be  retained 
for  the  group  under  consideration  is  a  rather  complicated  one,  and  conse- 
quently quite  different  views  are  maintained  on  this  point,  even  among  those 
who  separate  it  from  Cytherea  or  Meretrix,  as  here  understood,  some  using 
for  it  Dr.  Gray's  name  Dlone,  and  others  Gallista,  Poli ;  while  those  who 
unite  it  with  Lamarck's  genus,  in  some  instances  use  his  name  Meretrix, 
and  in  others  Cytherea.  Until  recently,  I  had  not  seen  Poli's  work  (Test. 
Utr.  Sic),  and  as  my  friend  Mr.  Conrad  had  stated  in  one  of  his  papers  that 
CaUista,  Poli,  was  founded  on  the  animal  of  Mactra,  I  was  thus  led  to  believe 
that  this  name  could  not  be  properly  retained  for  the  group  under  considera- 
tion, and  adopted  for  these  shells  Dr.  Gray's  name  Dione,  ranging  our  Creta- 
ceous species  of  the  Upper  Missouri  under  the  same.  Through  the  kindness 
of  Prof.  Alexander  Agassiz,  I  have  since  had  an  opportunity  to  consult  Poli's 
work,  and  find  that  it  was  in  his  first  volume,  published  in  17tl,  that  he  first 
used  the  name  CaUista ;  and  after  a  brief  diagnosis  of  the  animal,  he  there 
only  cites  under  it  (1)  Venus  chione  (2),  V.  deflorata,  and  (3)  and  last,  V. 
gallina,  Linn.  Consequently,  it  is  to  this  volume  and  date  that  we  must  go  to 
ascertain  to  what  group  of  shells  his  name  CaUista  belongs,  as  well  as  to 
decide  in  regard  to  his  type-species;   and  not  to  his  second  volume,  published 
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four  years  later,  in  which  latter  volume  he  associated  the  animal  of  Mactra 
and  other  types  with  Callista  and  Cattistoderma* 

From  the  species  thus  cited  by  Poli  at  the  time  he  first  proposed  the 
name  Callista,  il  is  evident  that  the  group,  as  he  understood  it,  was  complex, 
or,  in  other  words,  made  to  include  species  belonging  to  more  than  one  genus  ; 
and,  consequently,  any  subsequent  author  had  the  right  to  separate,  under 
other  generic  names,  the  group  or  groups  to  which  some  of  his  cited  species 
belong.  The  first  author  who  did  this,  so  far  as  I  have  been  able  to  ascer- 
tain, was  Lamarck,  who,  in  1799,  proposed  the  name  San guinolaria  for  a 
group  that  would,  according  to  high  authority,  include  V.  dejlorata,  Linn. 
Next,  in  1811,  Miihlfeldt  proposed  a  genus  Chione  for  another  genus  that 
includes  V.  gallina,  Linn.  ;  thus  leaving  the  species  Venus  chione,  Linn., 
alone  to  represent  Callista,  Poli.  So  it  would  seem  that,  whether  we  follow 
the  rule  of  taking  the  first  species  mentioned  by  an  author  under  a  new  genus 
as  its  type,  or  the  rule  of  elimination,  if  I  may  so  call  the  separation  of  extra- 
neous types  from  a  complex  genus,  Venus  chione,  Linn.,  would  be  the  type  of 
( 'allista,  Poli  ;  and  as  the  law  of  priority  requires  that  a  generic  name  once 
regularly  proposed  must  be  retained  by  subsequent  authors  for  the  group  to 
which  some  one  of  the  included  species  belongs — provided  that  any  of  them 
belong  to  a  genus  not  previously  named — it  appears  to  me  clearly  evident 
that  Callista,  Poli,  must  stand  for  the  genus  here  under  consideration,  includ- 
ing Venus  chione,  Linn. 

I  am  aware  that,  in  1838,  Dr.  Gray  proposed  the  name  Chione  for  a 
genus,  with  V  chione  ats  its  type  ;  but  this  could  not  stand,  not  only  because 
this  species,  as  above  shown,  is  the  type  of  the  older  genus  Callista,  but  also 
because  the  name  Chione,  was  pre-occupied,  as  already  shown,  by  another 
genus,  named  by  Megerlc  von  Muhlfelt,  in  1811.  Dr.  Gray  also  named 
another  section  D/one,  in  1847,  with  V.  dione,  Linnaeus,  as  its  type  ;  but  as 
all  other  authorities  agree  that  this  shell  is  congeneric  with  the  genus  here 
under  consideration,  the  name  Dione  necessarily  falls  into  the  synonymy  of 
Callista,  though  it  may  be  retained  in  a  subgeneric  sense  for  a  subordinate 
section  of  that  genus. 

As  here  defined  and  understood,  it  can  scarcely  be  affirmed  on  satisfac- 
tory known  evidence,  that  the  genus  Callista  dates  back  farther  than  the 
Cretaceous  epoch ;  though  it  is  possible  that  some   of  the  similar  Jurassic 

•  Mr.  Conrad  had  evidently  not  seen  PoW'sfirst  announcement  <>f  Callista,  1791. 
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shells  may  yet  be  found  to  fall  into  sections  of  this  group.  Aphrodina  and 
Vqsiniopsis  certainly  occur  in  the  Cretaceous;  the  latter  also  passing  into 
the  Lower  Eocene,  but  not  above,  so  far  as  yet  known.  Callista  proper,  or 
species  that  seem  scarcely,  if  at  all,  separable  from  this  section,  also  occur  in 
the  Cretaceous,  and  a  few  elongated  forms  resembling  Macrocallista  have 
been  found  in  rocks  of  that  age  ;  but  I  am  not  quit e  sure  that  the  hinges  of 
these  shells  are  known  to  agree  with  the  typical  species  of  the  group.  Both 
of  the  latter  two  sections,  however,  as  well  as  Dione  and  Pilar,  are  abun- 
dantly represented  through  the  Tertiary,  and  by  numerous  living  species  in 
our  existing  seas,  where  the  genus  appears  to  attain  its  greatest  numerical 
development. 

Callista    (  Dosi  nio  psis  ? )    Deweyi,    M.  &  H. 

Plate  17,  figs.  15,  a,  b,  c,  <?,  e. 

Cytherea  Deweyi,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  83. 

Meretrix  Deweyi,  Meek  and  Hayden  (18G0),  ib.,  XII,  185. 

Callista  Deweyi,Meek  and  Hayden  (1861),  ib.,  XIII,  143. 

Dione  Dewey i, Meek  (1804),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  13.  ■ 

Shell  subcircular,  or  very  broad-suboval,  rather  thin,  moderately  convex  ; 
lateral  margins  rounded,  the  posterior  side  being  a  little  broader  than  the 
other;  dorsum  sloping  gradually  with  a  slightly  convex  outline  behind  the 
beaks,  and  concave  and  more  abrupt  in  front ;  base  semi-oval ;  escutcheon 
lanceolate  ;  beaks  not  very  prominent,  somewhat  gibbous,  incurved,  nearly 
touching,  and  placed  a  little  in  advance  of  the  middle  ;  muscular  impressions 
shallow,  anterior  one  narrow-oval,  posterior  one  broad-ovate  ;  sinus  of  the 
pallia!  impression  broad,  triangular,  its  sides  converging  at  an  angle  of  about 
35°,  extending  obliquely  forward  and  upward  nearly  to  the  middle  of  the 
valves,  very  slightly  obtuse  at  the  immediate  extremity.  Surface  marked  by 
fine,  regular,  prominent  lines  of  growth. 

Length,  0.96  inch  ;   height,  0.83  inch  ;  gibbosity,  0.55  inch. 

This  is  a  very  neat,  symmetrical  shell,  which  appears  to  vary  somewhat 
in  form  at  different  localities.  At  any  rate,  specimens  that  seem  not  distinct 
from  it,  obtained  on  the  Yellowstone,  are  often  in  outline  a  little  more  oval 
transversely  ;  their  length  being  slightly  greater  in  proportion  to  their  height, 
As  these  differ  in  no  other  respect,  so  far  as  has  yet  been  determined,  and 
there  are  intermediate  gradations  of  form,  I  do  not  think  it  probable  that 
they  belong  to  different  species.  ■ 
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In  form  and  general  appearance,  our  C.  Owenana  resembles  this  shell 
very  closely,  but  il  has  a  deeper  sinus  in  the  pallial  impression,  and  the  sub- 
stance of  its  shell  is  thicker  than  in  the  species  under  consideration.  Some 
varieties  of  our  C.  pellucida  present,  in  a  side-view,  more  or  less  similarity  to 
(his  species;  but  their  more  compressed  form  and  extreme  thinness  will 
prevent  them  from  ever  being  confounded  with  it. 

This  species  was  named  in  honor  of  our  lamented  friend,  Prof.  Chester 
Dewey,  of  Rochester  University,  well  known  for  his  zeal  in  the  cause  of 
science  and  the  diffusion  of  knowledge,  as  well  as  through  the  agency  of  his 
own  contributions  to  several  departments  of  science. 

Locality  and  position. — Moreau  River,  in  the  Fox  Hills  group  ;  and  on 
the  Yellowstone  River,  in  strata  containing  a  blending  of  the  species  usually 
found  in  the  Fox  Hills  beds  and  the  upper  part  of  the  Fort  Pierre  group. 

Callista    (Dosiniopsis)   Owcnaiia,    M.  &  H. 

Plate  37,  fig.  1. 

Cythcrea  Owenana,  Meek  and  Hayden  (Nov.,  1856),  Proceed.  Acad.  Nat.  Sci.  Philad..  VIII,  273. 

Meretrix  Owenana, Meek  and  Hayden  (May,  I860),  ib.,  XII,  185. 

Dione  Owenana, Meek  (lsiil),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  13. 

Shell  round-oval,  compressed,  rather  thick;  extremities  rounded,  the 
anterior  side  being  a  little  narrower  than  the  other;  base  forming  a  regular 
semi-oval  curve,  sometimes  more  prominent  before  than  behind  the  middle; 
dorsum  declining  slightly  with  a  convex  outline  behind  the  beaks,  rather 
concave,  and  sloping  more  abruptly  in  front ;  beaks  moderately  elevated,  and 
located  in  advance  of  the  middle  ;  muscular  impressions  shallow,  the  anterior 
one  being  narrow-oval,  or  subovate,  and  the  posterior  broader  below  and 
attenuate  above;  pallial  impression  provided  with  an  elongate-triangular 
sinus,  which  is  a  little  obtuse,  or  very  slightly  rounded  at  the  extremity,  and 
extends  obliquely  forward  and  upward  to  a  point  near  the  middle  of  each 
valve. 

Length,  1.56  inches;   height,  1.35  inches;  convexity,  about  0.66  inch. 

Not  having  seen  the  hinge  of  this  species,  it  is  impossible  to  determine 
whether  or  not  it  really  presents  the  characters  of  this  genus,  though  its  deep 
angular  pallial  sinus  shows  that  it  cannot  be  properly  retained  in  the  genus 
Meretrix  (  —  Cytkerea),  as  that  group  is  now  understood  by  conchologists. 
The  only  specimen  1  have  seen  retaining  any  portions  of  the  surface,  shows 
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that  it  was  merely  marked  by  moderately  distinct  concentric  striae.  It  is 
very  nearly  related  to,  and  possibly  not  distinct  from,  an  Upper  Cretaceous 
species  we  have  proposed  to  call  C.  Nebrascensis,  from  the  North  Branch  of 
Platte  River,  near  the  mouth  of  Deer  Creek,  but,  in  the  only  specimen 
seen,  it  seems  to  have  a  decidedly  deeper  and  narrower  pallial  sinus. 

The  specific  name  was  given  in  honor  of  the  late  Dr.  David  Dale  Owen, 
cf  New  Harmony,  Indiana,  the  well-known  western  geologist. 

Locality  and  position. — Mouth  of  Judith  River;  in  a  Cretaceous  bed 
now  known  to  hold  a  position  at  the  horizon  of  the  Fox  Hills  group. 

Callista   (Dosiniopsis)   Ncbrasccnsis,    M.  &  H. 

Fie.  15.  Fig.  10.  Fig.  17. 


Callista  (Dosintopsis)  Nebrascensis,  M.  &  II. 
Fig.  15.  Left  side  view  of  exterior. 

Fig.  16.  An  anterior  profile  view  of  the  two  valves  united. 
Fig.  17.  Hinge  and  internal  view  of  right  valve. 

Callista  Nebrasccnsis,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  N.  Sci.  Philad.,  VIII,  83. 

Callista  Deweyi,  var.  robusta,  Meek  and  Hayden  (1861),  ib.,  XIII,  443  (not  C.  Deweyi,  M.  &  H.,  1856). 

Dione  Xibrascaisis,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  13. 

Shell  attaining  a  medium  size,  rather  thick,  suborbicular,  or  transversely 
a  little  oval,  the  height  of  large  specimens  being  generally  about  seven-eighths 
the  length  ;  valves  moderately  and  evenly  convex  ;  anterior  margin  somewhat 
narrowly  rounded  near  the  middle,  and  thence  rounding  regularly  into  the 
ventral  outline,  which  forms  a  broad,  regular,  semi-oval  curve;  posterior  mar- 
gin rather  more  broadly  rounded  than  the  anterior;  dorsal  border  sloping 
from  the  beaks,  the  anterior  slope  being  more  abrupt  and  concave,  and  the 
posterior  longer  and  convex  in  outline  ;  lunule  subovatc,  and  a  little  impressed, 
with  sometimes  a  faint  marginal  line;  escutcheon  long,  lanceolate,  and  rather 
impressed;  ligament  long,  narrow,  somewhat  deeply  seated,  or  scarcely  as 
prominent  as  the  lateral  margins  of  the  escutcheon;  beaks  moderately  promi- 
nent, rather  oblique,  and  subcentral,  or  nearer  the  middle  than  the  anterior 
margin;  surface  concentrically  striated;   muscular  impressions  shallow,  ovate, 
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the  anterior  one  being  a  little  deeper  and  narrower  than  the  other ;  pallial 

sinus  trigonal,  ascending,  rather  deep,  or  slightly  longer  than  wide. 

Length  of  one  of  the  largest  specimens  seen,  1  47  inches  ;  height,  1.25 
inches;  convexity,  0.85  inch.  Smaller  specimens  proportionally  slightly 
higher  and  more  compressed. 

By  breaking  away  portions  of  the  valves  about  the  beaks  of  several 
specimens  of  this  species  I  have  succeeded  in  making  out  the  details  of  the 
hinge  quite  clearly.  In  the  left  valve,  the  anterior  lateral  or  lunular  tooth  is 
not  connected  with  the  anterior  cardinal,  but  distinct,  moderately  prominent, 
rather  long,  and  ranges  parallel  to  the  margin  above.  Of  the  anterior  two 
cardinal  teeth  (which  are  approximate,  and  at  the  apex  even  connected),  the 
anterior  one  is  very  narrow,  or  laterally  compressed,  and  ranges  vertically 
under  the  point  of  the  beak,  while  the  other  is  thicker  and  more  oblique. 
Behind  the  latter,  there  is  a  still  more  oblique,  rather  wide  pit  for  the  recep- 
tion of  the  posterior  and  largest  tooth  of  the  other  valve;  while  immediately 
behind  this  pit  is  the  posterior  cardinal,  which  is  long,  slender,  and  oblique. 
In  the  right  valve,  the  pit  for  the  reception  of  the  lunular  tooth  is  well  defined, 
and  just  behind  this  the  anterior  cardinal  is  seen  to  be  very  narrow,  and 
ranging  nearly  vertically,  so  near  the  larger,  very  slightly  oblique  middle 
tooth,  as  merely  to  leave  a  narrow,  slit-like  pit  for  the  reception  of  the  com- 
pressed anterior  cardinal  of  the  other  valve.  Just  behind  the  middle  cardinal 
of  this  valve,  the  rather  large,  more  oblique  pit  for  the  reception  of  the 
stronger  middle  tooth  of  the  left  valve  occurs,  and  behind  this  pit  the  rather 
strong,  oblique,  longer  posterior  cardinal  is  seen,  with  a  narrow,  elongated, 
oblique  furrow  behind  it  for  the  reception  of  the  oblique  posterior  cardinal  of 
the  other  valve.  Behind  the  cardinal  teeth,  the  hinge-margin  is  strong  for 
some  distance  back,  and  somewhat  thickened  in  one  or  both  valves,  so  as  to 
form  a  kind  of  posterior  lateral  tooth,  quite  remote  from  the  cardinals. 

The  foregoing  description  is  made  out  from  large,  fully-developed  speci- 
mens, which  I  at  one  time  thought  might  represent  a  more  developed  form 
of  our  species  C.  Deweyi ;  but  a  more  careful  comparison  shows  that  they  not 
only  differ  from  that  species  in  their  larger  size  and  thicker  shell,  but  in  hav- 
ing a  more  excavated  lunule,  a  longer  ligament,  and  a  kind  of  excavated, 
narrow  escutcheon.  My  present  opinion  is  that  these  shells  represent  only  a 
more  robust  growth  of  our  species  C.  Nebrmcensis,  which  was  founded  upon 
24  it 


186    UNITED  STATES  GEOLOGICAL  SURVEY  OF  THE   TERRITORIES. 

young,  or  less  developed,  and  slightly  more  compressed  individuals ;  though 
it  is  barely  possible  that  they  may  be  distinct. 

Locality  and  position. — The  typical  smaller  specimens  are  from  the 
upper  part  of  the  Fort  Pierre  group  on  Cheyenne  and  Moreau  Rivers  ;  while 
the  larger  specimens,  upon  which  the  foregoing  description  is  mainly  based, 
came  from  Deer  Creek,  on  the  North  Platte  River,  where  they  occur  in  the 
Fox  Hills  group. 

Call  is  ta   (Dosiniopsis!)   orbiculata,    H.  &  M. 

Plate  5,  figs.  2,  a,  h,  c. 

Cytherea  orbicnlala,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Sci.,  V  (n.  s.),  pi.  1,  tig.  7. 
Merelrix  orbiculata,  Meek  and  Hayden  (May,  18(>0),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  185. 
Dione  orbiculata,  Meek  (1804),  Smithsonian  Cbeck-List  Cret.  N.  Am.  Fossils,  13. 

"  Shell  thick,  suborbicular;  beak  moderately  elevated,  and  near  the 
anterior  side  ;  posterior  margin  regularly  rounded ;  surface  marked  by  fine, 
equal,  concentric  lines.' 

"Length,  1.08  inches;   height,  1  inch;   width,  0.66  inch." 

Our  specimens  of  this  species  are  merely  internal  casts,  with  portions  of 
the  shell  attached.  Like  that  first  figured  by  Professor  Hall  and  the  writer, 
they  present  no  characters  by  which  we  can  determine  definitely  its  generic 
relations.  Some  of  the  specimens  show  the  muscular  impressions  to  be 
shallow  and  ovate  in  form  ;  the  posterior  impression  being,  as  usual,  broader 
than  the  anterior.  The  pallial  line  is  provided  with  a  triangular  sinus,  which 
extends  a  little  obliquely  upward  and  forward,  about  two-thirds  of  the  dis- 
tance from  its  base  toward  the  middle  of  the  valves,  its  sides  converging  at 
an  angle  of  about  125°  to  130°. 

Although  some  of  our  specimens  present  exactly  the  form  of  the  figure 
above  cited,  the  majority  of  them  differ  considerably,  being  more  nearly 
transversely-ovate  in  outline,  in  consequence  of  the  posterior  side  being  more 
extended  and  less  broadly  rounded.  These  may  belong  to  a  different  species  ; 
but  as  they  vary  in  this  respect,  and  their  muscular  and  pallial  impressions, 
as  well  as  the  thickness  of  the  shell,  are  exactly  as  in  the  more  orbicular 
individuals,  I  do  not  think  it  advisable  to  separate  them  without  being  satis- 
fied, from  the  comparison  of  better  specimens,  that  they  are  distinct. 

Should  these  more  nearly  ovate  specimens  be  identical  with  C.  orbiculata, 
as  believed,  the  specimen  first  figured  in  the  Memoirs  of  the  Am.  Acad.  Ails 
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and  Sciences  must  give  an  incorrect  idea  of  the  general  form  of  this  species, 
since  a  majority  of  the  specimens  are  much  less  broadly  rounded  posteriorly. 

Some  varieties  of  this  species,  especially  the  broader  forms,  resemble 
somewhat  the  species  C.  Owenana,  but  they  are  usually  less  concave  in  outline 
just  in  advance  of  the  beaks,  and  the  pallial  sinus  is  always  different  in  form, 
as  may  be  seen  by  the  figures.  Some  of  the  varieties  also  resemble  our 
C.  Deweyi  in  form,  as  well  as  in  the  pallial  sinus  and  muscular  impres- 
sions, but  it  is  evidently  a  much  thicker  shell,  and  often  distinctly  more 
gibbous. 

Locality  and  position. — Five  miles  below  the  mouth  of  James  River,  at 
the  base  of  the  Fort  Benton  group,  or  formation  No.  2  of  the  Upper  Mis- 
souri Cretaceous.  It  was  from  this  same  locality  and  position  that  the  speci- 
men first  figured  by  Professor  Hall  and  the  writer  was  obtained. 

Callista?    pellucida,    M   &H. 

Plate  17,  tigs.  10,  a,  b,  c,  d,  c ;  ami  12,  a,  b,  c. 

Cytherea  pellucida,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  272. 

Meretrix pellucida,  Meek  aud  Haydeu  (May,  1860),  ib.,  XII,  185. 

Vioue?  pellucida,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  VS. 

Shell  extremely  thin  and  fragile,  broad-ovate,  or  subcircular,  com- 
pressed ;  anterior  side  narrowly  rounded;  base  forming  a  semi-oval  curve; 
posterior  side  rather  broader  than  the  other,  rounded  or  subtruncated  at  the 
extremity  ;  dorsum  sloping  gradually,  with  a  slightly  convex  outline  behind 
the  beaks,  and  concave  and  declining  more  abruptly  in  front;  beaks  moder- 
ately elevated  and  placed  a  little  in  advance  of  the  middle  ;  muscular 
impressions  very  faintly  marked  ;  pallial  line  quite  distinct  and  provided  with 
a  rather  broad-triangular  sinus  extending  almost  to  the  middle  of  the  valves. 
Surface  marked  by  fine  lines  of  growth,  which  are  epiite  regular  in  the 
umbonal  region,  but  become  more  irregular  near  the  free  borders. 

Length  (of  a  medium-sized,  subovate  variety),  0.8G  inch ;  height,  0.73 
inch  ;   convexity,  0.41  inch. 

The  most  striking  peculiarity  of  this  species  is  its  extreme  thinness;  the 
substance  of  the  shell  being  scarcely  thicker  than  ordinary  writing-paper. 
This  character  and  its  more  compressed  form  will  readily  distinguish  it  from 
all  the  other  species  yet  obtained  from  these  formations.  It  varies  consider- 
ably in  form,  some  individuals  being  longer  than  high,  and  others  higher  than 
long.       These    varieties    are    quite   strongly    enough    marked    to    constitute 
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specific  distinctions,  were  there  not  every  gradation  of  form  between  them, 
and  all  agreeing  in  every  other  respect.  The  prevailing  form  is  broad-oval, 
approaching  ovate. 

As  in  the  other  cases,  we  bad  referred  this  species  to  the  genus  Meretrix 
(— :  Cyther&t),  from  external  characters,  not  having  seen  the  hinge.  Its  deep 
angular  pallial  sinus,  however,  shows  that  it  must  be  removed  from  that 
genus.  It  is  evidently  more  nearly  related,  to  sections  of  CaMista,  as  here 
defined,  though  I  am  hardly  satisfied  that  it  may  not  belong  to  some  allied 
group. 

Locality  and  position. — Two  hundred  miles  above  the  mouth  of  Milk 
River;  from  the  Fort  Pierre  group,  or  formation  No.  4  of  the  Upper  Mis- 
souri Cretaceous  series. 

Callista    (Aphrodina!)    t  e  n  u  i  s ,  H.  &  M. 

Plate  5,  figs.  1,  a,b,c,d. 

Cytherea  tenuis,  Hall  ami  Meek  (Mem.  Am.  Acad.  Sci.  and  Arts,  V  (u.  s.),  383,  pi.  1,  tig.  5. 
Meretrix  tenuis,  Meek  and  Hayden  (May,  1860),  Proceed.  Acad.  Nat.  Sci.  Philud.,  XII,  185. 
Dione  ?  tenuis,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  13. 

"Shell  thin,  ovate-orbicular;  length  and  height  nearly  equal;  beaks 
elevated,  nearly  central ;  anterior  and  posterior  extremities  rounded,  the 
latter  somewhat  broader;  surface  marked  by  concentric  undulations,  and  fine 
parallel  striae. 

"  Length,  0.45  inch  ;   height,  0.36  inch." 

The  specimens  from  which  the  foregoing  description. was  made  out, 
being  young  or  undeveloped  individuals,  and  more  or  less  distorted  by  pres- 
sure, give  an  incorrect  idea  of  the  form  of  the  adult  shell.  Small  specimens 
are  generally  more  compressed  and  higher  in  proportion  to  length  than  the 
larger,  though  the  species  varied  somewhat  in  the  relative  proportions  of 
height  and  length,  even  at  maturity. 

From  a  good  series  of  specimens  of  various  sizes,  it  is  found  that  the 
species  may  be  characterized  as  follows :  Shell  thin,  varying  in  form  from 
subcircular  to  transversely-ovate,  rather  gibbous  at  maturity.  Anterior  side 
rather  short,  obliquely  subtruncate  above,  and  abruptly  rounded  below;  base 
forming  a  semi-ovate  curve,  being  a  little  more  prominent  before  than  behind 
the  middle;  posterior  side  narrowly  rounded,  or  subtruncate;  beaks  moder- 
ately prominent,  somewhat  gibbous  in  old  shells,  incurved,  contiguous, 
and  placed  nearly  half-way  between  the  middle  and  (he  anterior  side  ;  lunule 
obovate,    flat,    and    not    very    distinctly  .defined.     Surface    marked   by    fine, 
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crowded,  concentric  striae,  and  sometimes  a  few  obscure  parallel  furrows  near 
the  border. 

Length  of  an  adult  shell  (oval  van),  1  inch  ;   height,  0.78  inch  ;  con- 
vexity, 0.56  inch. 

None  of  our  specimens  expose  the  interior  ;  but  internal  casts  show  that 
the  muscular  impressions  are  faintly  marked,  and  of  a  rather  narrow-ovate 
form,  both  before  and  behind.  The  pallial  line  is  also  seen  to  be  provided 
with  a  broad,  shallow  sinus,  having  nearly  the  form  of  an  equilateral  triangle 
Little  or  nothing  being  yet  known  in  regard  to  the  teeth  of  its  hinge,  it  is, 
like  the  last,  only  referred  doubtfully  to  this  group.  By  working  carefully 
about  the  hinge,  however,  and  grinding  down  some  of  the  specimens,  I  have 
nearly  satisfied  myself  that  it  has  a  small  anterior  lateral  tooth  as  in  Merctrix 
(—  Cytherea)  and  Callista;  and  as  the  pallial  sinus  is  distinctly  triangular,  as 
in  some  sections  of  the  latter,  I  think  there  is  not  very  much  reason  for 
doubting  the  propriety  of  placing  it,  at  least  provisionally,  in  the  latter  genus ; 
though  better  specimens  may  show  it  to  belong  to  some  other  group. 

Locality  and  position. — South  Fork  of  Cheyenne  River,  near  the  base  of 
the  Black  Hills,  in  the  Fort  Union  group,  or  formation  No.  2  of  the  Upper 
Missouri  Cretaceous.  The  specimens  first  described  in  the  paper  cited  at  the 
head  of  this  description,  were  collected  from  the  same  formation  on  the  Mis- 
souri River,  five  miles  below  the  mouth  of  James  River. 

Genus  THETIS,  Sowerby. 

Sijnon.—  ThtiU,  Sowerby  (1826),  Min.  Conch.,  tab.  013;  and  German  ed.,  535  —  Defr.  (1829),  Diet.  Sci.  Nat., 
LIV,  274.— Bronn  (183S),  Leth.,  704— Sowerby,  jr.  (1839),  Couch.  Man.,  106;  and 
(1842),  2d  ed.,  274.— Gray  (1842),  Synou.  Brit.  Mus.,  91.— D'Orbiguy,  Pal.  Fr.,  Ill, 
450.— Geinitz  (1846),  Grundr.  d.  Verst.,  419.— Chenu  (1862),  Man.  de  Conch.,  II,  90 
(not  Tethijs,  Linn.,  1740,  1758,  and  1767,  sometimes  written  Thetya  and  Thetis ;  nor 
Tlielh,  Adams,  1845). 
Thetironia,  Stoliczka  (1870),  Palasont.  Iudica,  III,  158. 

Etijm. — Qctlq,  a  Nereid,  the  wife  of  Peleus. 
Exam}). — T.  major,  Sowerby. 

Shell  equivalve,  subequilateral,  subtrigonal,  or  more  or  less  nearly 
orbicular,  ventricose,  but  thin  in  substance,  closed  all  around  ;  surface  con- 
centrically striate,  and  often  showing  minute  punctures  under  a  magnifier; 
ligament  external.;  hinge  with  three  (or  four?)  cardinal  teeth  in  each  valve, 
the  anterior  being  large,  conical,  and  slightly  curved,  and  the  posterior  small; 
lateral  teeth  none;  muscular  impressions  broad-oval;  pallial  line  distinctly 
marked,  and  provided  with  a  very  profound,  sharply  angular  sinus,  directed 
upward,  and  often  extending  almost  as  high  as  the  back  part  of  the  beaks. 
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Specimens  of  this  genus  have  generally  been  found  in  the  condition  of 
internal  casts,  so  that  its  hinge-characters  seem  not  to  have  been  made  out 
with  entire  clearness ;  consequently,  scarcely  any  two  authors  agree  exactly 
in  regard  to  the  details  of  its  hinge-teeth.  I  have  preferred,  however,  to. 
follow  Sowerby's  original  description  of  these  parts.  The  most  characteristic 
and  the  most  readily-determined  peculiarity  of  the  genus,  however,  is  its 
remarkably  deep,  angular,  pallial  sinus,  directed  nearly  vertically,  and  often 
extending  almost  to  the  beaks. 

This  genus  has  been  confounded,  by  Woodward,  H.  and  A.  Adams, 
and  others,  with  Poromya,  Forbes,  an  entirely  distinct  group,  with  altogether 
different  hinge-characters,  and  a  merely  slightly  sinuous  pallial  line. 

I  cannot  agree  with  Dr.  Stoliczka  that  there  is  any  necessity  for  chang- 
ing Sowerby's  name  Thetis,  for  this  genus,  to  Thetironia,  merely  because 
Linnaeus  had  previously  used  the  name  Tethys  for  another  genus;  the  two 
names  Thetis  and  Tethys  being  distinct  in  orthography  as  well  as  in  mean- 
ing, It  is  true  that  Cuvier,  and  perhaps  some  others,  had  written  the  name 
of  Linnaeus' s  genus  Thetys  and  Thetis;  but  this  does  not  alter  the  case, 
because  these  authors  had  no  right  to  change  Linnaeus's  name  in  this  way 
from  its  original  orthography. 

So  far  as  known  at  this  time,  the  genus  Thetis  seems  to  be  entirely 
confined  to  the  Cretaceous  rocks. 

Thetis?    circularis,   M.  &  H. 

Plate  17,  tigs.  8,  a,  b,  c. 

Vauis?  circidaris,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  272. 
Cyclinat  circularis,  Meek  (1804),  Suiithsouiann  Check-List  N.  Am.  Cret.  Fossils,  13. 

rig.  is.     Fig.  io.  Shell  subcircular,  ventricose,   very  thin;  basal,  ante- 

rior, and  posterior  margins  rounded  ;   postero-dorsal  border 
declining  from  the  beaks,  with  a  moderately  convex  outline ; 
pallial  margin   smooth  within  ;    beaks    elevated,   gibbous, 
^ThetM eireuians"     pointed,  and  curved  obliquely  forward  and  inward,  located 
m.  &  h.  slightly  in  advance  of  the  middle;  surface  nearly  smooth, 

Fig.   18.    Shows  hinge  .  .      ,         .,,      „  ,  ,    .        ,    .  •■! 

and  interior  of  left,   or  only  marked  with  fine,  obscure,  concentric  striae,  with 
valve-  some  appearance  of  a  few  minute,  irregularly  scattering 

Fig.  19.   Shows  dorsal  l  '  . 

outline   of   same,    punctures  ;   muscular  impressions  very  faintly  marked,  1  he 

and  its  projecting  .  ,  ',  n  •  i      „<.„  q 

hinge-teeth.  anterior  one  narrow-subovate,  and  occupying  an  elevated, 

nearly  marginal  position  ;  posterior  muscular  scar  broader   than  the  other, 
and  placed  rather  low  and  near  the  anal  margin.     Pallial  sinus  funnel-shaped, 
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or  wide  below  and  acute  at  the  upper  end,  ascending  vertically  to  the  middle 
of  the  valves. 

Length,  0.67  inch;  height,  0  69  inch;  convexity,  0.50  inch. 
So  much  uncertainty  exists  in  regard  to  the  hinge-characters  of  the 
genus  Thetis  that  it  is  not  without  some  doubts  that  I  have  concluded  to 
refer  the  above-described  species  provisionally  to  that  group.  So  far,  how- 
ever, as  can  be  determined  from  Sowerby's  rather  unsatisfactory  description, 
our  shell  seems  to  have  a  similar  hinge;  that  is,  it  has  no  lateral  teeth, 
while  there  are  three  well-developed  cardinals  in  each  valve,  the  anterior 
one  of  each  being  trigonoid-conical,  and  curved  upward.  The  middle  tooth 
in  each  valve  is  smallest,  and  directed  obliquely  downward  and  backward 
across  the  hinge-plate  ;  but,  contrary  to  what  we  usually  sec  in  such  teeth,  it 
is  most  prominent  at  its  upper  end.  In  the  right  valve,  the  posterior  tooth, 
judging  from  the  pit  for  its  reception  in  the  left  valve,  is  rather  large,  quite 
oblique,  and  widens  from  its  anterior  end  downward  and  backward  ;  while 
in  the  left  valve,  the  posterior  tooth,  which  fits  in  above  that  of  the  other,  is 
still  more  oblicjue,  long,  and  very  narrow.  These  characters  of  the  posterior 
teeth  do  not  conform  to  Sowerby's  indefinite  character  "  small."  If  those 
of  Thetis  proper,  however,  have  the  same  form  and  direction,  their  merely 
small  size  might  not  be  of  generic  importance.  It  will  also  be  observed 
from  the  wood- cut  at  the  head  of  this  description,  as  well  as  from  one  of 
the  figures  on  the  plate,  that  the  pallial  sinus  of  our  shell,  although  deep  and 
agreeing  well  in  form  and  direction  with  that  of  Thetis,  is  rather  decidedly 
shorter  ;  and  that  the  pallial  line  in  front  of  the  sinus,  as  well  as  behind  it, 
presents  a  curious  serrated  or  crenate  outline. 

From  the  differences  above  noted,  I  suspect  that  although  related  to 
Thetis,  a  critical  comparison  of  our  shell  with  specimens  of  Sowerby's  genus, 
showing  the  hinge  clearly,  would  bring  to  light  sufficiently  marked  differences 
to  warrant  their  separation.  Should  this  prove  to  be  the  case,  I  would  pro- 
pose for  our  type  the  name  Thet'wpsis. 

I  am  not  quite  sure  that  our  shell  is  punctate  as  in  Thetis,  though  some 
indications  of  this  character  appear  to  be  visible  under  a  magnifier  on  one 
of  our  specimens. 

Locality  and  position. — Near  Black  Hills,  on  Cheyenne  River  ;  also  near 
the  mouth  of  Milk  River,  on  the  Missouri  ;  at  both  localities  in  the  Fort 
Pierre  group  of  the  Upper  Missouri  Cretaceous  series. 
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TELLINID^E. 

Genus  TELLINA,  Linnaeus. 

Synon.— Tellina,    Linn.    (1758),   Syst.   Nat.,    ed.  X,  674.— Brug.  (1792),  Encyc.  MtSth.,  tab.,  282.— Lam. 

(1799),Prodr.,84;  and  (1801),  Syst.,  124  ;  also  (1806),  Ann.  Mus.,  VII,  231 ;  and  (1818), 

Hist.,  V,  519.— J.  Sowerby  (1817),  Min.  Concb.,  tab.,  101.— Fdruss.  (1821),  Tab.  Syst., 

xliii.— Blainv.  (1824),  Diet.  Sci.  Nat.,  XXXIII,  237.— Desh.  (1830),  Encyc.  MiStb.,  III. 

and  (1832)  t&.,  1006.— Gray   (1842),  Syuou.   Brit.    Mus.,  75  and  91.- Broun   (1838), 

Letb.,  968.— Agassiz  (1839),  Moul.  Moll.,  38.— Goldf.  (1840),  Petref.  Germ.,  II,  233;  ami 

of  nearly  all  otber  eoncbologists. 
reroniea,  Poli  (1791),  Test.  Utr.  Sic,  I,  29;  and  (1795),  ib.,  II,  252.— H.  and  A.  Adams  (1856), 

Genera  Recent  Moll.,  II,  398  (as  a  subgenus  of  Tellina).— Stoliczka  (1870),  Paloeout; 

Indica,  III,  119  (as  a  subgenus  of  Tellina). 
Angulus,  Milhlf.  (1811),  Entwurf,  47.— H.  and  A.  Adams  (1856),  Genera  Recent  Moll.,  II,  397 

(as  a  subgenus  of  Tellina). — Stoliczka  (1870),  Palasont.  Indica,  118  (as  a  subgenus  of 

Tellina). 
Phi/lloda,    Sebum.   (1817),  Ess.,   148.— H.  and    A.  Adams  (1856),   Genera  Recent  Moll.,  II,  397 

(as  a  subgenus  of  Tellina). — Stoliczka  (1870),  Palajout.  Indica,  III,  118  (as  a  subgenus 

of  Tellina). 
Tellinides,  Lam.  (1818),  Hist.,  V,  535.— Fe>uss.  (1821),  Tab.  Syst.,  xliii.— Brown  (1833),  Concb. 

Text.,  VI,  ed.,  152.— H.  and  A.  Adams  (1856),  Genera  Receut  Moll.,  II,  398  (as  a  sub- 
genus of  Tellina. 
Fabulina,  Gray  (1851),  Brit.  Acepb.,  aud  Br.,  40  (as  a  subgenus  of  Tellina). 
Tellinella,  Gray  (1852),  *  *  .— H.  aud  A.  Adams  (1856),  Genera  Receut  Moll.,  II,  394  (as  a  subgenus 

of  Tellina). — Stoliczka  (1870),  Palteont.  Indica,  III,  116  (as  a  subgenus  of  Tellina). 
Peronosoderma  (Poli),  Morcb  (1853),  Cat.  Yoldi,  12. — H.  and  A.  Adams  (1856),  Genera  Receut  Moll., 

II,  396  (as  a  subgenus  of  Tellina).— Stoliczka  (1870),  Palieont.  Indica,  III,  116  (as  a 

subgenus  of  Tellina). 
Mcera,  II.  and  A.  Adams  (1856),  Genera  Receut  Moll.,  II,  396  (as  a  subgenus  of  Tellina). 
Ilomala,  H.  and  A.  Adams  (1656),  ib.,  398  (as  a  subgeuus  of  Tellina);  not  Homala,  Ag.,  1846, 

corr.  of  Omala,  Sebum.,  1817. 
Melis,  H.  and  A.  Adams  (1856),  ib.,  399  (as  a  subgenus  of  Tellina).— Stoliczka  (1870),  Palasont. 

Indica,  III,  119  (as  a  subgenus  of  Tellina). 
Homalina,  Stoliczka  (1870),  Palseont.  Indica,  III,  118  (as  a  subgeuus  of  Tellina). 

Ehjm. — TelXwn,  tbe  Greek  name  for  a  kind  of  muscle. 
Examp. — Tellina  radiala,  Linu. 

Shell  transversely  elongate-subovate,  or  shorter  and  more  or  less  nearly 
ovate,  valves  compressed,  with  free  margins  smooth  within  ;  posterior  end 
generally  narrowed,  laterally  deflected,  and  provided  with  an  oblique,  some- 
times angular  ridge,  extending  from  the  umbonal  region  to  the  posterior  basal 
extremity ;  hinge  with  two  cardinal  teeth  in  each  valve  (one  of  which  is 
sometimes  nearly  obsolete),  and  variable,  or  obsolescent  lateral  teeth  ;  pallial 
line  deeply  and  widely  sinuous ;  surface  smooth  or  striated. 

A  large  number  of  subordinate  groups  seem  to  be  so  closely  allied  to  the 
typical  species  of  Tellina  as  not  to  admit  of  being  more  than  subgenerically 
separated.  These  are  mainly  distinguished  from  each  other  and  from  the 
typical  section  of  the  genus,  by  differences  in  the  variable  details  of  the  hinge- 
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teeth  and  the  general   form   of  the   shell.     The  distinctions  between  these 

groups  may  be  briefly  stated  as  follows  : 

1.  TELLiNA,  Linn,  (typical). 

Shell  transversely  elongate-oval,  with  well-developed  cardinal 
and  lateral  hinge-teeth. — (Type  as  already  stated.) 

2.  tellinella,  Gray. 

Shell  more  or  less  narrowly  elongated,  with  posterior  side 
rostrated  or  subrostrated  ;  hinge  with  two  lateral  teeth  in  one  valve, 
and  none  (or  only  very  obscurely-developed  laterals)  in  the  other. — 
T.  virgata,  Linn. 

3.  FERONiEODERMA  (Poli),  Morcll. 

Shell  oval,  with  posterior  side  not  much  produced  or  distinctly 
rostrated  ;   hinge  with  lateral  teeth  in  one  valve. —  T.  punicea,  Born. 

4.  mcera,  H.  and  A.  Adams  (z=  Donacilla,  Gray ;  not  Lam.). 

Posterior  side  very  short  and  cuneate ;  hinge  with  two  lateral 
teeth  in  one  valve. —  T.  donacina,  Linn. 

5.  pal^omcera,  Stoliczka. 

Shell  much  as  in  the  last,  with  one  anterior  lateral,  long,  lamelli- 
f'orm  tooth  in  each  valve,  that  of  the  right  being  bifid,  and  that  of  the 
left  entire ;  and  no  distinctly-developed  posterior  cardinal  tooth  in 
either  valve ;  lateral  teeth  less  distinct  in  the  left  than  the  right 
valve. —  T.  strigata,  Goldfuss. 

6.  phylloda,  Schumacher. 

Shell  transversely  oblong,  much  compressed,  with  posterior  side 
narrowed,  angular,  and  carinate;  cardinal  teeth  divergent  and  com- 
pressed; one  lateral  tooth  in  one  valve. —  T.  foliacea,  Linn. 

7.  angulus,  Schumacher  (—  Tellinula,  Chem.,  FabuUna,  Gray). 

Shell  oblong  or  oval ;  posterior  side  more  or  less  angular;  and 
hinge  with  only  one  lateral  tooth  in  one  valve. —  T.  exilis,  Lam. 

8.  tellinides,  Lam. 

Shell  transversely  oval,  without  a  posterior  fold;   hinge  with  one 

approximate  lateral  tooth. —  T.  timorensis,  Lam. 
25  h 
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9.  homalina,  Stoliczka. 

Shell  oval,  subtrigonal,  or  more  or  less  elongated,  with  anterior 
side  short  and  rounded,  and  posterior  more  produced  and  narrowly 
rounded;  fold  nearly  or  quite  obsolete  ;  hinge  with  one  approximate 
lateral  tooth  in  the  right  valve. —  T.  alba,  Linn. 

10.  peron^ia,  Poli    (zz  Omala,    Schum.,    corrected   Homala,    by    Agassi z ; 

also,  Homala,  H.  and  A.  Adams). 
Shell  ovate  ;  anterior  side  shorter  and  rounded ;  posterior  sub- 
acuminate ;  hinge  with  lateral  teeth  obsolete. —  T.  planata,  Linn. 

11.  metis,  II.  and  A.  Adams. 

Shell  oval  or  suborbicular ;  posterior  side  shorter  and  subtrun- 
cated;  anterior  rounded;  hinder  flexuosity  sometimes  submedian; 
hinge  without  lateral  teeth. —  T.  Meyeri,  Phil. 

The  foregoing  is  the  arrangement  of  the  sections  of  Tellina  adopted  by 
H.  and  A.  Adams,  in  their  Genera  of  Recent  Mollusca,  excepting  that  I  have 
left  out  Arcopagia,  and  included  an  extinct  group  proposed  by  Dr.  Stoliczka. 
I  have  also  adopted  the  name  Homalina,  of  the  latter  author,  instead  of 
Homala,  H.  and  A.  Adams,  which  latter  name  was  pre-occupied  by  Agassiz's 
correction  of  Omala,  Schumacher,  and  is  also  synonymous  with  Peroncea,  Poli. 
Dr.  Stoliczka  also  includes,  as  a  section  of  Tellina,  the  group  Arcopagia, 
Leach,  as  well  as  Linearia  and  Tellinimera,  Conrad.  These  types  are 
undoubtedly  closely  allied  to  Tellina;  but  it  seems  to  me  that  the  study  of 
this  family  of  shells  will  be  simplified  by  treating  Arcopagia  and  Linearia  as 
distinct  genera,  rather  than  as  sections  of  Tellina;  the  same  may  also 
possibly  be  the  case  with  Metis.  Mr.  Conrad's  Tellinimera,  as  well  as  his 
AZnona  and  CEne,  were  founded  on  shells  presenting  no  external  differences 
from  some  of  the  sections  of  Tellina,  and  should  possibly  be  ranged  either 
in  or  near  that  genus  ;  but  as  he  has  not  yet  illustrated  or  fully  described 
the  hinges  and  interior  of  these  types,  I  do  not  feel  prepared  to  express  an 
opinion  in  regard  to  their  rank  and  position. 

-  As  in  many  other  cases,  the  question  in  regard  to  what  particular  species 
should  be  considered  the  type  of  the  genus  Tellina  is  involved  in  some  doubt. 
Linnaeus,  in  1758,  defined  it  very  briefly,  and  included  a  large  number  of 
species,  without  saying  or  indicating  which  he  considered  the  type.  If  we 
take  his  first  species  as  the  type,  a  rule  insisted  upon  by  some,  we  would 
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have  to  consider  an  Arcopagia  the  type  of  Tellina,  if  I  mistake  not.  Coming 
down  to  later  authors,  Miiller,  in  1776,  adopted  the  name,  bul  applied  it  to  the 
fresh-water  genus  Cyclas  (more  properly  Sphesrium),  and  perhaps  in  part  to 
Unio,  &c.  In  1792,  Bruguiere  adopted  it,  but  with  rather  wide  limits,  his 
first  species  being  an  Arcopagia,  Lamarck,  however,  adopted  it  in  1789, 
and  the  only  species  cited  by  him  then  was  T.  virgata,  Linn.,  belonging  to 
the  section  Tellinella.  Consequently,  it  seems  to  me  very  probable  that 
this  will  have  to  be  regarded  as  the  type  of  the  genus  ;  Lamarck  being  appar- 
ently the  first  after  Linnaeus  to  select  any  one  typical  form.  In  1801,  how- 
ever, he  cited  only  T.  radiata,  now  most  generally  considered  the  typical 
species. 

This  is  another  genus,  the  exact  geological  range  of  which  is  very  diffi- 
cult to  determine  ;  the  shells  being  most  generally  thin,  and  consequently 
not  easily  separated  from  the  matrix  so  as  to  expose  the  hinge-teeth,  which 
are  also  often  so  small  as  to  be  accurately  determined  with  difficulty  in  fossil 
species.  A  few  shells  have  been  referred  to  Tellina  from  Palaeozoic  rocks, 
but  we  may  safely  conclude  that  none  of  them  belong  to  the  genus,  or 
probably  even  to  the  same  family.  The  same  may  also  be  said  in  regard  to 
the  Triassic  tellinoid  shells.  Some  species  from  the  Jurassic  rocks  have 
more  or  less  the  aspect  of  Tellina;  but  it  is  not  probable  that  their  hinges 
and  internal  characters  would  be  found  to  agree  exactly  with  this  genus  as 
understood  by  modern  conchologists. 

In  the  Cretaceous,  however,  we  meet  with  apparently  a  few  true 
Tellinas,  and  many  species  falling  into  several  of  the  subgenera.  The  genus 
increased  through  the  Tertiary  epoch,  and  perhaps  attains  its  greatest  numer- 
ical development  in  the  existing  seas  ;  the  subgenus  Tellinella  being  appar- 
ently more  numerous  at  present  than  any  of  the  other  sections. 

The  genus,  as  represented  by  the  various  subgenera,  has  a  world-wide 
geographical  range,  but  is  most  abundantly  represented  in  tropical  seas, 
where  these  shells  are  often  delicately  and  beautifully  tinted. 

Tellina    ((Eue!)    subscitula,    Meek. 
Plate  2,  figs.  11,  a,  1>. 
TelVnia  subscitula,  Meek  (1871),  Hayden's  Sec.  Aun.  Report  Geological  Survey  of  the  Territories,  310. 

Shell  small,  elliptic-subovate,  much  compressed;  pallial  margin  forming 
a   regular  semi-elliptic   curve;  extremities  narrowly  rounded,  the  posterior 
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being  a  little  shorter  and  faintly  subtruncated,  with  a  very  obscure  flexure, 
and  most  narrowly  rounded  below;  dorsal  outline  sloping  gently  in  both 
directions  from  the  beaks,  the  posterior  slope  being  a  little  convex  in  outline, 
and  the  anterior  nearly  straight  above  ;  beaks  depressed,  compressed,  and 
placed  a  little  behind  the  middle  ;  muscular  impressions  moderately  distinct, 
the  posterior  one  being  broader  than  the  other;  pallial  sinus  very  deep,  or 
extending  slightly  beyond  the  middle,  nearly  horizontal,  and  rather  broadly 
rounded.     Surface  with  only  fine  lines  of  growth. 

Length,  0.84  inch;  height,  0.47  inch  ;  convexity,  about  0.15  inch. 

This  shell  is  much  like  Tellina  scilula,  Meek  and  Hayden,  from  the 
upper  member  of  the  Upper  Missouri  Cretaceous  series;  but  on  comparison 
it  is  found  to  be  proportionally  more  depressed,  while  its  pallial  sinus  is  very 
different,  being  much  broader  and  more  obtusely  rounded  at  the  end. 
Impressions  of  its  surface  in  the  matrix  also  indicate  less  strongly-defined 
lines  of  growth.  Casts  show  what  may  possibly  be  faint  traces  of  a  posterior 
lateral  tooth  in  one  or  both  valves. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas ;  in 
the  Dakota  group  of  the  Upper  Missouri  Cretaceous  series. 

Tell ina   (Pcronaea!)   cqu  ilatc  ralis,   M    &  H. 

Plate  39,  tigs.  5,  a,  b,  c. 
Tellina  equilateralis,  Meek  and  Haydon  (1B5G),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  82. 

Shell  subelliptical,  rather  thick,  moderately  compressed;  right  valve 
slightly  more  convex  than  the  left ;  anterior  end  rounded  ;  anal  extremity 
rounded,  or  very  faintly  truncated  and  slightly 'flexed  to  the  left;  basal  mar- 
gin broad,  semi-elliptical  in  outline,  laterally  curved  so  as  to  present  a  slight 
concavity  on  the  left  side ;  dorsal  border  declining  gradually  from  the  beaks 
toward  the  extremities,  the  posterior  slope  being  more  convex  than  the 
anterior,  and  rather  distinctly  excavated  for  the  reception  of  the  ligament; 
posterior  fold  or  ridge  not  very  distinctly  marked  ;  beaks  small,  not  much 
elevated,  located  near  the  center  of  the  shell ;  surface  marked  by  small, 
irregular,  concentric  wrinkles,  and  fine,  rather  obscure  lines  of  growth. 

Length  (of  largest  specimen  seen),  1.77  inches  ;  breadth,  0.59  inch  ; 
height,  LOG  inches. 

Associated  with  the  specimens  of  this  species,  a  few  internal  casts  were 


lot 
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mil  that  agree  pretty  nearly  in  outline  with  it,  and  have  been  thought 
possibly  1(«  belong  to  the  same  shell,  though  they  may  be  entirely  distinct. 
One  of  these  is  represented  by  fig.  4  of  the  same  plate,  though  somewhat 
incorrectly,  as  the  anterior  muscular  scar  is  merely  narrow-ovate,  and  not 
prolonged  upward  as  in  the  engraving.  The  posterior  muscular  scar  is  also 
wrongly  represented  too  round,  and  a  little  too  broad  and  low,  so  as  to  make 
the  posterior  end  of  the  pallial  sinus  narrower  than  it  should  be.  From 
the  general  form  of  these  casts,  and  the  nature  of  their  muscular  and  pallial 
impressions,  they  may  possibly  belong  even  to  a  species  of  the  distinct 
genus,  Linearia. 

Nothing  is  known  in  regard  to  the  hinge  and  interior  of  the  species  here 
described,  and  it  is  only  referred  to  the  genus  Tettina  and  subgenus  Peroncea 
provisionally  from  external  characters. 

Locality  and  position. — Mouth  of  Judith  River,  from  a  Cretaceous  bed 
now  known  to  hold  a  position  at  the  horizon  of  the  summit  of  the  Fox  Hills 
group  of  the  Upper  Missouri  Cretaceous  series. 

T  e  I  li  n  a   (Pfionxa!)   s  c  i  t  u  I  a ,    M.  &  H 

Plate  30,  figs.  1,  a,  b. 
Tellina  seitula,  Meek  and  Harden  (185G),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  32. 

Shell  subelliptical,  compressed,  thin,  a  little  curved  laterally  so  as  to 
make  the  left  valve  slightly  more  convex  than  the  right;  anterior  side  some- 
what broader  than  the  other,  but  rather  narrowly  rounded ;  base  nearly 
straight,  or  forming  a  broad  semi-elliptical  curve;  posterior  side  very 
obliquely  subtruncate  above,  subangular  at  the  extremity  below,  and  with  a 
moderately  defined  umbonal  ridge  in  the  right  valve;  dorsum  declining 
almost  equally  before  and  behind,  from  the  beaks,  which  arc  small,  com- 
pressed, and  generally  located  slightly  behind  the  middle  ;  surface  ornamented 
by  fine,  regular,  equidistant,  concentric  striae ;  anterior  muscular  impression 
narrow-ovate,  posterior  broader ;  pallial  line  distinct,  and  provided  with  a 
nearly  horizontal  sinus,  which  extends  beyond  the  middle  of  the  valves,  and 
is  rounded  at  the  extremity. 

Length,  1.07  inches;  height,  0.58  inch;   convexity,  0.26  inch. 

This  has  somewhat  the  form  of  the  preceding  species,  but  is  more 
sharply  rounded  at  the  lower  part  of  the  posterior  extremity,  and  its  pallial 
sinus  is  quite  different  from  that  of  the  casts  referred  doubtfully  to  the  last; 
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while  the  substance  of  its  shell  is  much  thinner  than  that  of  T.  equilateralis. 
It  approaches  more  nearly  T.  striata,  Sowerby  (Min.  Conch.,  V,  79,  pi.  45(5, 
fig.  1),  but  wants  the  radiating  striae  seen  near  the  posterior  margin  of  that 
species. 

So  far  as  I  have  been  able  to  determine  from  the  examination  of  casts, 
this  species  seems  to  have  no  well-defined  lateral  teeth,  and  from  this  fact 
and  its  resemblance  in  form  to  some  species  of  that  section,  I  place  it  doubt- 
fully in  the  group  Peronaa. 

Locality  and  position. — Abundant  at  Long  Lake,  and  on  the  Missouri 
above  Fort  Pierre  ;  in  the  Fox  Hills  beds,  or  No.  5of  the  Upper  Mo.Cretaceous 
series :  also  on  Moreau  River,  and  the  South  Branch  of  Cheyenne  River,  in 
the  same  geological  position. 

Genus  LINEARIA,  Conrad. 

Synon. — Arcopayia  (.sp.),  d'Orbigny  and  others;  not  Leach. 

Linearia,  Conrad  (1860),  Jour.  Acad.  Nat.  Sci.  Philad.,  IV,  279  ;  and  (1871)  Am.  Jour.  Conch.,  VI, 

73  ;  also  (L873),  Appendix  to  Kerr's  Geol.  Rep.  S.  Carolina,  0. 
Liolhyris,  Conrad  (1873),  ib.,  9  (as  a  subgenus  of  Line  aria) 

Etym. — Linearia,  linear ;  in  allusion  to  the  lined  surface. 
Type. — Linearia  metastriata,  Conrad. 

Shell  equivalve,  subequi lateral,  transversely  oblong,  or  more  or  less  oval, 
with  extremities  rounded  or  posterior  margin -a  little  truncated  ;  valves  rather 
compressed,  or  moderately  convex,  and  very  slightly  or  not  at  all  flexuous 
behind;  surface  generally  partly  or  entirely  marked  by  radiating  striae,  and 
more  or  less  defined  concentric  lines ;  hinge  with  two  slightly  diverging 
cardinal  teeth  in  each  valve,  directed  very  obliquely  forward  and  downward ; 
lateral  teeth  long,  sometimes  stronger  in  the  left  than  the  right  valve,  or  the 
reverse ;  pallial  sinus  usually  rather  narrow,  rounded  at  the  end,  directed 
obliquely  forward  and  upward,  and  reaching  to, or  a  little  beyond, the  middle 
of  the  valves. 

Mr.  Conrad  proposes  to  separate  the  species  without  radiating  striae  as 
a  subgenus  Liothyris ;  but  the  transition  from  species  with  distinct  radiating 
lines  to  those  with  merely  concentric  striae  seem  to  be  so  very  gradual  that 
it  will  perhaps  hardly  be  possible  to  separate  them  into  two  well-defined 
subgenera. 

According  to  Dr.  Stoliczka,  of  the  Indian  survey,  who  has  had  an  oppor- 
tunity to  study  the  hinge  of  an  Indian  Cretaceous  species  referred  by  him  to 
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this  genus,  and  presenting  all  of  its  external  characters,  it  would  seem  to  vary 
considerably  in  the  details  of  its  hinge-teeth.  He  describes  the  anterior 
cardinal  tooth  as  being  elongated  and  bifid,  and  says  that  sometimes  the 
posterior  cardinal  tooth  is  very  elongated  and  linear  in  the  right  valve,  and 
in  other  examples  nearly  obsolete;  while,  he  adds,  that  "in  the  left  valve,  the 
posterior  cardinal  is  always  short  and  thick,  sometimes  grooved  or  bifid." 

In  L.  Carolinensis,  Conrad,  the  only  species  of  which  I  have  had  an 
opportunity  to  see  the  hinge,  the  cardinal  teeth  of  both  valves  are  short, 
ranging  very  obliquely  forward  and  downward,  quite  close  together,  and  are 
very  slightly  diverging,  the  posterior  one  of  the  right  valve  being  stronger 
than  the  other,  while  both  in  the  left  are  slender,  the  anterior  one  being  less 
prominent  than  the  other.  None  of  them  show  any  indications  of  being 
emarginate  or  bifid.  Its  lateral  teeth  are  well  developed  in  the  left  valve ; 
the  anterior  one  being  more  elongated,  while  the  posterior  is  remote  from  the 
cardinal  teeth.  These  laterals  fit  into  corresponding  grooves*  in  the  margin 
of  the  other  valve,  above  smaller  laterals  of  the  same. 

The  genus  Linearia is  related  to  Arcopagia,  under  which  most  of  the 
European  species  have  been  described.  It  can  be  distinguished,  however, 
by  its  less  orbicular  form,  generally  without  any  traces  of  a  posterior  flexure, 
and  its  usually  radiately-striated  surface,  as  well  as  by  the  differences  in  the 
details  of  Fhe  hinge-teeth. 

So  far  as  known  this  genus  seems  to  be  confined  to  the  Cretaceous 
system. 

Line  aria  1    formosa,   M.  &  H. 

Plate  30,  fig.  2. 

T,  Vina  formosa,  Meek  and  Hayden  (May,  1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  179. 
Abraf  formosa,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  14. 

Shell  transversely  subelliptical,  very  thin,  moderately  convex;  anterior 
extremity  very  narrowly  rounded ;  posterior  subangular ;  dorsum  sloping 
gradually,  with  a  slightly  convex  outline  in  front  and  behind  the  beaks;  base 
forming  a  regular  semi-elliptical  curve ;  beaks  small  and  almost  exactly  cen- 
tral;  surface  apparently  smooth,  but  under  a  good  magnifier  seen    to  be 

*  These  grooves  in  the  margin  of  the  right  valve  for  the  reception  of  the  lateral  teeth  of  the  left 
are  represented  much  too  small,  and  the  anterior  one  much  too  short,  in  Mr.  Conrad's  figure  of  this 
species  in  Professor  Kerr's  report. 
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marked  by  very  obscure  lines  of  growth,  and  traces  of  extremely  fine,  nearly 
obsolete   radiating  stria?.     Hinge  and  interior  unknown. 

Length  0.69  inch  ;   height,  0.40  inch  ;  convexity,  about  0.26  inch. 

I  am  still  in  much  doubt  in  regard  to  the  relations  of  this  shell.  In 
first  describing  it,  being  inclined  to  believe  that  it  might  belong  to  some  of 
the  sections  of  Tellina,  we  referred  it  provisionally  to  that  genus.  Subse- 
quently, however,  on  noticing  its  very  close  similarity  in  form  and  general 
appearance  to  the  recent  Abra  intermedia,  I  was  tempted  to  refer  it,  with  a 
mark  of  doubt,  to  that  genus,  in  the  Smithsonian  Check-List.  Un fortunately, 
no  specimen  has  yet  been  found  in  a  condition  to  give  any  idea  of  the  nature 
of  its  hinge  and  internal  characters.  On  picking  t  he  rock  from  about  the 
cardinal  margin,  however,  I  found  that  it  shows  behind  the  beaks  unmistakable 
evidences  of  having  had  a  decided  external  ligament,  and  from  this  fact  it  can 
hardly  belong  to  Abra,  in  which  the  ligament  is  only  partly  external.  Hence, 
I  am  now  inclined  to  believe  that  it  may  possibly  belong  to  Mr.  Conrad's 
genus  Linear/a,  as  its  radiating  strise  would  seem  to  indicate,  though  it  is 
much  more  depressed  and  has  much  narrower  extremities  than  any  species 
with  which  I  am  acquainted  that  is  certainly  known  to  belong  to  that  genus. 
In  regard  to  its  radiating  stria?.,  however,  I  should  remark  that  they  are  so 
very  faint  that  they  can  only  be  seen  by  the  aid  of  a  magnifier  in  a  cross  light ; 
consequently,  no  attempt  was  made  to  show  them  on  the  figure. 

Locality  and  position. — Twenty  miles  below  the  mouth  of  Cannon-Bail 
River,  in  the  Fox  Hills  group,  or  No.  5  of  the  Upper  Mo.  Cretaceous  series. 

Genus  ARCOPAGELLA,  Meek. 

Synon. — Arcopagella,  Meek  ( 1871),  Hayden's  Second  Anu.  Report  U.  S.  Geol.  Survey  of  the  Territories,  308. 

Elym. — Arcopagia  (dimin.). 

Type — Arcopagella  mactroides,  Meek. 

Shell  equivalve,  more  or  less  nearly  equilateral,  longer  than  high,  with 
margins  closed  all  around  and  smooth  within.  Hinge  with  two  cardinal  and 
one  anterior  and  one  posterior  lateral  teeth  in  each  valve.  Left  valve  with 
anterior  cardinal  tooth  larger  than  the  posterior,  and  trigonal  in  form,  but 
sometimes  rather  deeply  emarginated  below,  placed  directly  under  the  beak  ; 
posterior  cardinal  tooth  small,  slender,  and  ranging  obliquely  backward  and 
downward  close  to  the  larger  one,  so  as  to  leave  only  a  slender  pit  between, 
corresponding  to  another  on  the  anterior  side  of  the  principal  cardinal  tooth, 
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which  two  pits  arc  for  the  reception  of  the  cardinal  teeth  of  the  right  valve; 
anterior  and  posterior  lateral  teeth  both  elongated  parallel  to  the  cardinal 
margin,  the  former  approaching  more  nearly  to  the  cardinal  teeth.  Right 
valve  with,  under  the  apex,  two  diverging,  slender,  cardinal  teeth,  like  the 
posterior  one  of  the  other  valve,  with  a  triangular  pit  between  them  for  the 
reception  of  the  principal  cardinal  tooth  of  the  left  valve;  anterior  one  more 
oblique  than  the  other,  and  nearly  or  quite  connecting  with  the  lateral  tooth 
on  that  side;  lateral  teeth  like  those  of  the  left  valve;  the  anterior  one 
apparently  fitting  under  and  the  posterior  above  that  of  the  other  valve. 
Muscular  impressions  shallow  ;  pallial  impression  with  a  moderate  rounded 
sinus,  directed  obliquely  forward  and  upward.  Ligament  unknown,  but  be- 
lieved to  be  external.     Surface  without  ornamentation. 

After  searching  in  vain  to  find  some  defined  group  under  which  I  could 
range  this  shell,  with  a  reasonable  degree  of  probability  of  its  properly  belong- 
ing to  the  same,  I  concluded  to  propose  a  new  genus  for  its  reception  It 
seems  to  be  somewhat  related  to  Arcopagia,  or,  at  least,  to  forms  that  have 
been  referred  to  that  genus,  but  differs  in  having  anterior  and  posterior  lateral 
teeth  in  both  valves,  as  well  as  in  the  form  of  the  anterior  cardinal  tooth  of 
the  left  valve  and  its  arrangement  with  relation  to  the  other.  At  first,  I  was 
inclined  to  think  it  might  find  a  place  in  Mr.  Conrad's  Cretaceous  genus 
Tellinimera  ;  but  a  sketch  of  the  hinge  of  his  type,  received  from  him,  shows 
the  latter  to  be  quite  distinct,  having  a  double  anterior  lateral  tooth  in  the 
right  valve,  and  the  cardinal  teeth  of  the  same  consisting  of  one  bifid,  very 
oblique,  tooth,  and  immediately  behind  this  a  minute,  vertical  second  cardinal. 
The  hinge-plate  of  his  genus  is  also  distinctly  wider  on  the  anterior  side  than 
in  the  type  under  consideration. 

It  is  somewhat  remarkable  that  the  hinge-structure  of  the  type  of  this 
genus  is,  in  most  respects,  very  similar  to  that  of  the  group  for  which  I  have 
proposed  the  name  Crassatellina,  while  the  whole  aspect  of  the  two  shells  is 
so  entirely  different  that  I  can  scarcely  doubt  that  they  really  belong  to  two 
distinct  families  :  Crassatellhia  probably  belonging  to  the  Crasmtel/idce ;  and 
Arcopagella  possibly  to  the  Tellinidce,  or  some  allied  family.  As  closely  as 
their  hinges  resemble,  however,  a  critical  comparison  of  the  accompanying 
figures  will  show  them  to  present  important  differences  of  details. 

It  is  probable  that  this  genus  will   be   found   to   include  other  Tellinoid 

Cretaceous  shells,  the  hinges  of  which  are  yet  unknown. 
26  ii 
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The  names  of  this  genus  and  Crassatellina  were  suggested  rather  by 
their  general  resemblance  to  some  of  the  forms  that,  have  been  referred  to 
those  genera,  than  from  any  certainty  that  they  are  very  nearly  related  to  the 
same. 

A  r c  o  p  a  g  c  1 1  si    mactroides,    Meek. 

Plate  2,  figs.  4,  a,  b,  c,  d. 

Arcopagella  mactroides,  Meek  (1871),  iu  Hayden's  Sec.  Aun.  Report  United  States  Geological  Survey  of 
the  Territories,  309,  with  wood-cuts  A  aud  B. 

Shell  longitudinally  subovate ;  width  or  height  about  two-thirds  the 
length,  rather  compressed  or  moderately  convex ;  pallia!  margin  forming  a 
regular  semi-elliptic  curve  from  end  to  end ;  anterior  margin  narrowly 
rounded,  with  the  most  prominent  part  near  the  middle  ;  posterior  border 
more  narrowly  rounded  than  the  anterior,  particularly  below,  where  there 
seems  to  be  the  faintest  possible  tendency  to  form  a  flexure  or  fold ;  beaks 
moderately  prominent,  located  very  nearly  centrally  ;  dorsal  outline  sloping 
almost  ecjually  before  and  behind  the  beaks,  but  with  the  anterior  slope 
slightly  concave  in  outline  above,  and  the  posterior  a  little  convex ;  muscular 
impressions  faintly  marked  and  rather  narrow-subovate ;  pallial  line  with  its 
rather  shallow,  broadly-rounded  sinus  directed  very  obliquely  forward  and 
upward.     Surface  apparently  with  only  fine  lines  of  growth. 

Length  of  one  of  the  larger  specimens,  0.78  inch ;  height,  0.53  inch  ; 
convexity,  about  0.26  inch. 

This  shell  will  be  readily  distinguished  from  the  Tellinas  of  our  Creta- 
ceous rocks,  by  its  shorter,  slightly  more  convex,  subtrigonal,  or  subovate, 
nearly  equilateral  form,  even  where  its  hinge  cannot  be  seen.  In  some 
respects,  it  looks  externally  like  a  compressed  and  depressed  Mactra.  I  am 
unacquainted  with  any  Tertiary  species  with  a  similar  hinge. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Saline  County, 
Kansas ;  in  the  Dakota  group  of  Upper  Missouri  Cretaceous.  Specimens 
received  from  Prof.  B.  F.  Mudge,  of  the  Kansas  Agricultural  College. 

Arcopagella!    macrodonta,   Meek. 

Plate  1,  fig.  2. 

Shell  subtrigonal,  compressed,  with  height  equaling  about  three-fourths 
the  length;  dorsal  margin  sloping  rather  abruptly,  and  nearly  equally  from 
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the  beaks  in  front  and  posteriorly,  the  anterior  slope  being  straight,  and  the 
posterior  a  little  convex  in  outline;  basal  margin  forming  a  regular  semi- 
elliptic  curve;  extremities  subangular ;  surface  unknown;  lateral  teeth  of 
hinge  long,  linear,  and  compressed. 

Length,  0.93  inch  ;   height,  0.70  inch. 

Of  this  species,  I  have  only  seen  an  imperfect  cast  of  the  interior  of  the 
right  valve ;  and  it  is  eroded  so  as  to  remove  the  impression  of  the  pallial 
line,  while  it  gives  no  idea  of  the  nature  of  the  cardinal  teeth.  There  are 
impressions,  however,  of  a  long,  linear,  compressed,  lateral  tooth,  parallel  to 
the  cardinal  margin,  both  in  front  of  the  beak  and  behind  it,  like  those  of  the 
genus  Arcopagella*  As  the  cardinal  teeth  and  other  characters,  however, 
may  be  altogether  different  from  those  of  that  genus,  I  only  place  it  here 
provisionally  until  specimens  can  be  found  giving  more  reliable  information 
in  regard  to  its  affinities. 

It  is  proportionally  higher  and  has  a  different  general  outline  from  the 
last. 

Locality  and  position. — Big  Sioux  River,  three  miles  above  its  mouth; 
Dakota  group  of  the  Cretaceous  series. 

MACTRIDiE. 

Genus  MACTRA,  Linnaeus. 

Synon.— Mactra.  Linu.  (1767),  Syst.  Nat.,  ed.,  XII,  1125.— MUller  (1776),  Prodr.,  xxxi.— Brug.  (1789), 
Encyc.  JWtb.,  I,  xiii.— Lamarck  (1799),  Prodr.,  85;  and  (1801)  Syst.  An.,  121;  also 
(1809),  Phil.  Zoiil. ;  and  (1818),  Hist.,  471.— Feruss.  (1821),  Tab.  Syst,,  xliv;  also  of 
many  other  authors. 

Trigonella  (sp.),  Dacosta  (1778),  Test.  Brit.,  196  (not  Conrad,  1837;  nor  Lovdu,  1846). 

Capaterium  (part),  Mensch.,  (1787),  Mus.  Gev.,  462. 

Callistoderma  (sp.),  Poli  (1795),  Test.  Utr.  Sic.,  II,  252. 

Schizodesma,  Gray  (1837),  Loudon  Magazine  (u.  s.),  I,  370. — Swainsou  (1840),  Malacol.,  368. — 
Sowerby,  jr.  (1842),  Couch.  Man.,  2d  ed.,  253. 

Scissodcsma,  Gray  (1842),  Synon.  Brit.  Mus.,  75. 

Cymbophora,  Gabb  (1869),  Geol.  Report  California  (Pakeont.),  II,  180. 

Etym. — /idnTpa,  a  kueading-trough. 
Examp. — Mactra  slultorum,  Linu. 

Shell  ovate-subtrigonal,  or  trigonal ;  hinge  with  cardinal  teeth  moder- 
ately developed,  that  of  the  right  valve  usually  smaller  than  in  the  left ;  lateral 
teeth  elongated,  prominent  in  the  middle  ;  ligament  external  or  marginal, 
and  occupying  a  triangular  groove,  opening  into,  or  more  frequently  separated 
by  a  shelly  ridge  from  the  cartilage-pit,  which  is  either  a  mere  excavation  in 

*  The  slits  or  impressions  left  by  these  teeth  in  the  cast  are  not  represented  near  long  enough  in 
the  engraving. 
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the  hinge-plate,  or  a  spoon-shaped  cavity  raised  above  the  same  ;  pallial  sinus 
rounded  or  angular. 

The  above  diagnosis  is  drawn  up  so  as  to  include  three  groups  that  have 
been  regarded  by  some  as  constituting  distinct  genera.  This  may  be  so;  but 
I  have  preferred  to  unite  them  here  as  subgroups  of  the  same  genus,  not  only 
because  the  distinctions  do  not  seem  to  be  very  important,  or  always  strongly 
marked,  but  because  it  is  practically  impossible  to  distinguish  between  them, 
in  most  cases,  among  fossil  species ;  while  there  may  be  some  doubts  which 
should  retain  the  name  Mactra,  in  case  they  should  be  separated  as  distinct 
genera.     They  may  be  separately  defined  as  follows  : 

1.  mactra,  Linn,  (typical  rz  Trigonella,  da  Costa"). 

Shell  trigonal,  or  subtrigonal ;  ligament  separated  from  the  car- 
tilage-cavity by  a  shelly  ridge  ;  pallial  sinus  rounded. — (Example  as 
already  stated.) 

2.  cymbophora,  Gabb. 

Differs  from  the  last  chiefly  in  having  its  cartilage-cavity  spoon- 
shaped,  with  its  prominent  margins  raised  above  the  hinge-plate,  and 
the  A-shaped  cardinal  tooth  of  the  left  valve  more  distinct  from  the 
margin  of  the  cartilage-cavity. — Mactra  Ashburnerii,  Gabb. — (Appar- 
ently an  entirely  Cretaceous  group.) 

3.  schizodesma,  Gray. 

Shell  trigonal ;  ligament  connecting  with  the  upper  part  of  the 
carlilage-cavity  ;  pallial  sinus  angular. — Mactra  stultorum,  Linn. 
The  question  in  regard  to  which  of  the  species  originally  included  by 
Linnjeus  in  his  genus  Mactra,  should  be  viewed  as  the  typical  form,  has 
given  origin  to  some  confusion  in  nomenclature.  If  all  of  the  species  included 
by  Linnaeus  belonged  to  one  genus,  it  would,  of  course,  be  a  matter  of  very 
little  importance  which  one  should  be  taken  as  the  type.  Unfortunately, 
however,  this  is  not  the  case,  and  his  diagnosis  (as  usual)  is  so  short  and 
indefinite  as  to  give  no  aid  in  deciding  this  point;  while  he  did  not  mention, 
or  otherwise  designate,  which  species  he  viewed  as  the  typical  form.  Some 
high  authorities  in  natural  history,  in  such  cases,  always  take  the  first  species 
mentioned  by  an  author  as  the  type  of  a  genus.  If  we  were  to  follow  this 
rule  rigidly,  we  would  have  to  regard  Mactra  Spengleri,  Linn.,  as  the  type  of 
the  genus,  which  would  make  it  exactly  equivalent  to  Gray's  more  recently 
proposed  group  Scliizodcsma,  which  I  have  retained  above  as  a  subgenus. 
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As  this  rule,  however,  if  systematically  carried  out,  especially  in  con- 
chology,  would  create  great  confusion  in  the  nomenclature  of  the  older  genera, 
it  has  not  been  generally  followed.  On  the  contrary,  both  the  British  and 
American  associations  for  the  advancement  of  science,  recommend  the  rule  of 
allowing  the  first  author  that  follows  another  who  proposed  a  genus  including 
more  than  one  group,  without  in  any  way  designating  the  type,  to  decide  to 
which  of  the  included  forms  the  original  name  shall  be  applied  in  making 
subdivisions.  The  first  author,  I  believe,  who  followed  Linnaeus  in  the  use 
of  the  name  Mactra,  was  Midler,  in  177G  (Prodr.  Zool.  Dan.);  and  he  men- 
tions only  the  one  species  Mactra  solida,  Linn.,  the  type  of  Gray's  later  group 
Spisula,  generally  regarded  as  generically  distinct  from  Mactra,  as  now  most 
usually  understood.  So,  if  we  were  to  regard  him  as  deciding  which  is  to  be 
taken  as  the  type  of  Mactra,  none  of  the  groups  defined  in  the  foregoing 
diagnoses  would  belong  strictly  to  that  genus. 

The  fact,  however,  that  Miiller  was  merely  enumerating  a  local  fauna 
in  his  Prodrome,  and  did  not  propose  to  restrict  or  divide  the  genus,  seems 
to  be  a  sufficient  reason  for  not  regarding  him  as  having  selected  Mactra 
solida  as  the  type  of  the  genus  Mactra.  In  1799,  however,  Lamarck,  who 
was  not  making  a  mere  list  of  a  particular  fauna,  but  writing  a  classification 
of  the  Mollusca,  cites  (in  his  Prodr.,  85)  Mactra  stultorum,  Linn.,  alone,  as 
the  example  of  the  genus,  as  he  also  did  in  his  later  works.  Consequently, 
Gray,  Ilerrmannsen,  and  many  others,  have  viewed  this  species  as  the  type; 
which  is  also  done  in  the  foregoing  definition  of  the  same. 

As  thus  defined,  the  genus  Mactra  will  be  seen  to  be  closely  allied, 
however,  to  Spisula,  which  differs  chiefly,  first,  from  the  Trigonella  group,  in 
having  its  lateral  teeth  cross-ribbed,  and  its  ligament  not  separated  from  the 
cartilage-pit  by  a  shelly  ridge.  In  the  greater  length  and  cross-ribbed 
character  of  its  lateral  teeth,  as  well  as  in  its  more  rounded  pallial  sinus,  it 
also  differs  from  the  Schizodesma  section. 

A  few  Jurassic,  and  some  even  older  species,  have  been  referred  to  the 
genus  Mactra ;  but,  so  far  as  I  am  informed,  none  of  them  are  known  to 
possess  the  hinge-characters  of  this  group.  From  the  Cretaceous,  however, 
species  showing  the  hinge  and  other  characters  of  sections  of  Mactra  are 
known  ;  while  epiite  a  number  of  others,  the  hinges  of  which  have  not  been 
seen,  present  so  exactly  the  general  physiognomy,  as  well  as  the  muscular 
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and  pallial  impressions  of  this  genus,  that  we  can  hardly  be  far  wrong  in 
referring  them  to  it.  In  the  Tertiary  rocks,  we  also  find  this  genus  well 
represented,  as  well  as  in  the  existing  seas. 

The  living  species  are  widely  distributed,  and  usually  occur  along  sandy 
shores,  buried  a  little  beneath  the  surface. 


Mactra   (Cynibopliora!)  S  ion  x  ens  is,  M.  &  H. 

Plate  1,  figs.  7,  a,  b,  c. 
Mactra  Siouxensis,  Meek  and  Hayden  (May,  1860),  Proceed.  Acad.  Nat.  Sci.  Pkilad.,  VIII,  179. 

Internal  cast  oval-subtrigonal,  moderately  gibbous ;  anterior  border 
narrowly  rounded,  posterior  subangular  at  the  extremity ;  base  forming  a 
nearly  semi-ovate  curve,  the  most  convex  part  being  toward  the  front ;  dorsum 
declining  with  a  slightly  convex  outline  behind  the  beaks,  and  distinctly 
concave  just  in  front  of  them  ;  beaks  prominent,  rather  gibbous,  very  nearly 
central ;  pallial  impression  provided  with  an  oval  sinus,  which  appears  to 
be  a  little  narrower  behind  than  in  the  middle,  rounded  at  the  anterior 
extremity,  and  extending  nearly  in  a  horizontal  direction  forward,  about  one- 
fourth  of  the  length  of  the  valves. 

Length,  1.55  inches;  height,  1.22  inches;  convexity,  0.76  inch. 

The  only  specimens  of  this  species  that  I  have  seen  are  internal  casts 
and  moulds  of  the  exterior,  the  shell  itself  being  dissolved  out.  Some  of 
these  moulds  show  that  the  surface  was  marked  by  moderately  distinct  lines 
of  growth,  and  that  the  escutcheon  was  lanceolate  in  form,  and  bounded  on 
each  side  by  a  very  obscure  ridge,  which  extends  from  the  back  part  of  the 
beaks  to  near  the  postero-basal  extremity. 

Although  related  to  our  M.  Warrenana  this  shell  is  more  ventricose,  has 
more  elevated  beaks,  and  its  anterior  border  is  less  angular  in  outline,  while 
the  dorsum  just  in  front  of  the  beaks  is  much  more  concave. 

Locality  and  position. — On  Big  Sioux  Eiver,  two  miles  above  its  mouth, 
in  a  sandstone  of  the  Dakota  group,  or  formation  No.  1  of  the  Cretaceous 
series  of  the  Upper  Missouri. 
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M  a  c  t  r  :i    (  C  y  m  l»  o  p  li  o  v  a  ? )    formosa,    M.  &  H. 

Plate  39,  fig.  7. 
Madia  formosa,  Meek  ami  Hayden  (Nov.,  1S5G),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  271. 

Shell  very  thin,  transversely  ovate-subtrigonal,  somewhat  compressed  ; 
cardinal  border  sloping  from  the  beaks  at  an  angle  of  about  115°  ;  posterior 
slope  a  little  more  convex  than  the  anterior,  which  is  nearly  straight  or  slightly 
concave  in  outline  above ;  extremities  subangular,  and  very  similar,  excepting 
that  the  angle  of  the  posterior  is  lower  than  the  anterior ;  base  forming  a 
broad  semi-oval  or  semi-elliptic  curve  ;  beaks  small,  rather  depressed,  in- 
curved, approximate,  and  located  near  the  middle  of  the  shell.  Surface 
marked  by  fine  lines  of  growth,  which  become  stronger,  or  rise  into  very 
small  regular  wrinkles  on  the  large  lanceolate  lunule  and  escutcheon. 

Length,  1.70  inches ;  height,  1.36  inches ;  breadth,  0.82  inch. 

The  lunule  and  escutcheon  extend  from  the  beaks  to  the  extremities  of 
the  shell ;  the  former  being  defined  by  a  very  slightly  impressed  margin,  and 
the  latter  bounded  on  each  side  by  an  obscure  ridge,  which  passes  from  the 
back  part  of  the  beaks  to  a  point  below  the  middle  of  the  posterior  margin, 
to  which  it  imparts  a  subangular  outline. 

None  of  our  specimens  are  sufficiently  detached  from  the  matrix  to  show 
very  clearly  the  internal  characters ;  but  by  grinding  down  upon  the  hinge  of 
a  right  valve,  it  was  found  to  be  quite  thin,  and  provided  under  the  beak  with 
a  rather  small,  oblique,  spoon- shaped  cartilage-pit;  while  the  posterior  and 
anterior  margins  have  each  a  long,  sharply-defined  groove,  for  the  reception 
of  the  slender  lateral  teeth  of  the  other  valve.  The  cardinal  tooth  of  this 
valve  is  very  short  and  close  to  the  margin.  The  hinge  of  the  other  valve  is 
unknown. 

Locality  and  position. — Mouth  of  Judith  River,  Idaho  Territory  ;  in  beds 
holding  a  position  at  the  horizon  of  the  top  of  the  Fox  Hills  group. 
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Mactra   (Cyinboplioral)   Warrcnana,   M.  &  H. 

Plate  30,  figs.  7,  a,  b,  e,  d. 

Mactra  Warrcnana,  Meek  and  Hayden  (185G),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  271. 
Compare  Alaclra   (Cyinboplwra)  formosa,   M.  &  H.,  pi.  31),  fig.  7. 

Shell  rather  thin,  subtrigohal,  moderately  gibbous;  cardinal  border 
sloping  from  the  beaks  in  front  and  rear,  at  an  angle  of  about  110°  ;  poste- 
rior slope  slightly  more  convex  than  the  anterior  ;  extremities  subangular, 
the  anal  end  being  a  little  more  obtuse  than  the  other;  base  forming  a  broad, 
regular  curve  ;  beaks  moderately  elevated,  incurved,  and  approximate,  rather. 
gibbous  and  nearly  central ;  lunule  lance-oval,  large,  faintly  impressed  at  the 
margins,  and  extending  from  the  beaks  nearly  or  quite  to  the  anterior 
extremity  ;  escutcheon  having  the  same  form,  but  still  larger,  and  bounded  on 
each  side  by  a  faint  ridge,  which  passes  from  the  beaks  to  the  lower  part  of 
the  anal  border,  to  the  outline  of  which  it  imparts  a  very  slight  angularity. 
Surface  marked  by  faint,  irregular  lines  of  growth,  which  become  more  regular 
and  distinct  on  the  lunule  and  escutcheon.  Muscular  impressions  not  very 
deep,  the  anterior  one  narrow-ovate,  pointed  above,  and  a  little  arcuate,  the 
other  ovate  ;  sinus  of  the  pallial  impression  moderate,  and  rounded  at  the 
extremity. 

We  have  not  yet  seen  the  hinge  of  this  species,  but  its  form  and  other 
characters  are  such  as  to  leave  little  room  for  doubt  respecting  its  generic 
relations.  It  is  related  to  our  31.  Siouxensis,  but  its  anterior  margin  is  more 
angular  in  outline,  and  its  pallial  sinus  is  narrower  and  less  broadly  rounded 
at  the  extremity.*  These  differences,  and  their  widely  different  geological 
positions,  leave  little  reason  to  question  the  propriety  of  separating  these 
shells  specifically. 

It  is  also  very  similar  to  our  31.  formosa,  from  which  I  am  even  led,  by 
later  comparisons,  to  suspect  that  it  may  not  be  distinct,  though  it  seems  to 
lie  more  gibbous,  and  to  have  more  prominent  and  ventricose  beaks,  while  its 
dorsal  slope,  just  in  front  of  the  beaks,  is  more  concave  in  outline. 

The  specific  name  was  given  in  honor  of  Lieut,  (now  General)  Gr.  K. 
Warren,  of  the  United  States  Topographical  Engineers. 

Locality  and  position. — Moreau  Kiver  and  Long  Lake,  Dakota  ;  in  the 
Fox  Hills  group,  or  No.  5  of  the  Northwestern  Cretaceous  series.  It  also 
occurs  at  a  somewhat  higher  position  near  Greely,  Colorado. 

*  The  pallial  sinus  is  represented  a  little  too  wide  and  rounded  in  our  fig.  7,  d,  which  also  makes 
tlic  anterior  outline  of  the  shell  too  round. 
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Mactra     Cymbophora!)   gracilis.    M.  &  H. 

Plate  IT,  figs.  18,  a,  b. 
Mactra  gracilis,  Meet  and  Haydou  (May,  1800),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  179. 

Shell  small,  rather  thin,  sub-ovate,  moderately  gibbous  ;  anterior  margin 
rounded,  a  little  shorter  and  broader  than  the  other;  base  forming  a 
broad  semi-ovate  curve,  being  usually  more  prominent  toward  the  front  than 
behind;  posterior  side  rather  narrowly  rounded,  or  subtrtmcate  at  the 
extremity  ;  beaks  moderately  prominent,  and  located  slightly  in  advance  of 
the  middle ;  escutcheon  comparatively  large,  lance-ovate  in  form ;  surface 
marked  by  distinct,  regular  lines  of  growth  (hinge  unknown). 

Length,  0.49  inch  ;   height,  0.38  inch ;  convexity,  about  0.24  inch. 

I  have  placed  this  little  shell  provisionally  in  the  genus  Mactra,  from 
external  characters  only,  not  having  seen  the  hinge  or  pallial  impression.  At 
a  first  glance,  it  appears  to  be  similar  to  our  Mactra  Warrenana;  but,  on  com- 
parison, it  will  be  found  to  be  more  compressed,  less  nearly  trigonal  in  form, 
the  beaks  being  more  developed,  and  not  so  nearly  central,  while  the  anterior 
outline  is  more  rounded  and  the  posterior  side  a  little  more  extended;  it  also 
differs  in  being  entirely  destitute  of  any  traces  of  a  lunule-like  area. 

From  all  the  other  species  of  Mactra  known  in  the  Upper  Mo.  rocks, 
excepting  our  M.  Siouxcnsis,  it  will  be  readily  distinguished  by  its  more 
rounded  anterior  outline,  and  the  absence  of  any  defined  lunular  space;  and 
from  M.  Siouxensh,  it  may  be  known  by  its  smaller  size,  much  less  elevated 
beaks  (which  are  placed  a  little  farther  forward),  and  by  having  its  dorsal 
slope,  uist  in  front  of  the  beaks,  not  near  so  concave  in  outline. 

If  it  should  ultimately  be  decided  by  conchologists  that  the  name  Mactra 
shall  be  restricted  to  some  of  the  other  types,  and  the  Trigonella  group 
retained  as  a  distinct  genus,  it  is  possible  that  this  and  the  preceding  species 
may  have  to  be  called  Trigonella  gracilis,  T.  Warrenana,  and  T.  Siouxensis, 
as  they  have  the  general  appearance;  and  at  least  two  of  them,  the  muscular 
and  pallial  impressions  of  that  group,  and  their  hinges  are  not  known  to  cor- 
respond to  that  of  Cymbophora. 

Locality  and  position. — On  the  Yellowstone  River,  Idaho  Territory,  150 
miles  above  the  mouth  ;    in  a  bed  containing  a  mingling  of  the  fossils  of  the 
Fox  Hills  and  Fort  Pierre  groups,  or  Nos.  4  and  5  of  the  Cretaceous. 
27  n 
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Mactra   (Cymbophora)   alta,   M.  &  H. 

Plate  37,  figs.  2,  it,  b. 
Maclra  alta,  Meek  and  Hayden  (1856),  Proceed,  Acad.  Nat.  Sci.  Philad.,  VIII,  271. 

Shell  thin,  triangular,  compressed  ;  dorsal  slopes  diverging  from  the 
beaks  at  an  angle  of  about  110° ;  extremities  subangular,  or  abruplly 
rounded  ;  base  forming  a  broad  semi-oval  curve  ;  beaks  much  elevated,  small 
or  pointed,  incurved,  and  very  nearly  central ;  lunule  and  escutcheon  lance- 
oval,  the  latter  being  larger  than  the  other  and  bounded  by  a  more  distinctly 
angular  ridge;  surfice  marked  only  by  moderately  distinct  lines  of  growth. 
Hinge  of  right  valve  thick  and  strong,  with  the  spoon-shaped  cartilage-cavity 
large,  and  provided  with  very  prominent  margins;  cardinal  tooth  small  (not 
well  shown  in  fig.  2,  a),  quite  closely  connected  with  the  hinge-margin  just 
in  front  of  the  cartilage-cavity ;  lateral  teeth  strong,  and  very  distinctly 
double.     Hinge  of  left  valve  unknown. 

Length,  about  2.62  inches;  height,  2.15  inches;  convexity,  1.15  inches. 

Young  individuals  of  this  species,  judging  from  the  curve  of  the  lines  of 
growth  on  mature  specimens,  must  resemble  M.  formosa  in  form  ;  but  even 
then  the  ridges  bounding  the  lunule  and  escutcheon  (particularly  the  latter) 
are  more  distinct.  The  beaks  are  also  more  elevated,  and,  in  old  or  fully- 
developed  individuals,  the  valves  are  decidedly  more  compressed,  and  pro- 
portionally much  higher;  it  also  attains  a  larger  size  than  M.  formosa,  and 
lias  a  thicker  and  stronger  hinge. 

So  far  as  I  have  been  able  to  make  out  the  characters  of  its  hinge  from 
the  left  valve  (fig.  2,  a,  pi.  37),  this  shell  seems  to  agree  well  with  Cymbophora, 
Grabb.  Its  cartilage-cavity  appears  to  be  connected  with  the  slit  for  the  recep- 
tion of  the  ligament  above  ;  but  this  seems  to  be  due  to  the  breaking  away 
of  the  raised  upper  margin  of  the  pit.  Mr.  Gabb's  figure  of  the  hinge  of 
Cymbophora  does  not  show  any  marginal  slit  for  the  ligament ;  but  this  may 
have  been  accidentally  omitted. 

Locality  and  position. — Mouth  of  Judith  River,  on  the  Missouri;  and  at 
several  localities  in  Colorado,  west  of  Greely. 
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Mactra   (Cymbophora!)  uitidula,   M.  &  H. 

Plate  30,  figs.  6,  a,  b,  c. 
Tellina  nitidula,  Meek  and  Haydeu  (1861),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIII,  443. 

Shell  transversely  subovate,  compressed,  very  thin ;  anterior  side  regu- 
larly rounded  ;  base  serai-ovate,  or  somewhat  straightened  along  the  middle; 
posterior  side  narrower  than  the  anterior,  and  narrowly  rounded  or  suban- 
gular  at  the  extremity  below  the  middle ;  dorsal  outline  sloping  from  the 
beaks,  the  posterior  slope  being  longer  and  straighter  than  the  anterior; 
beaks  moderately  prominent,  rather  compressed,  and  placed  a  little  in  advance 
of  the  middle  ;  posterior  umbonal  slopes  showing  a  slight  disposition  to  form 
an  obscure  ridge  from  the  beaks  toward  the  posterior  basal  extremity ;  sur- 
face with  fine  concentric  striae,  and  a  few,  irregular,  stronger  furrows  ot 
growth;  muscular  impressions  very  shallow ;  pallial  line  apparently  of  mod- 
erate depth,  and  rounded. 

Length  of  a  mature  specimen,  1.11  inches;  height,  0.87  inch  ;  convex- 
ity, 0.42  inch. 

In  first  describing  this  shell,  it  was  stated  that  "  we  cannot  determine 
with  positive  certainty  its  generic  characters; "  nothing  being  then  known  in 
regard  to  its  hinge.  From  its  extreme  thinness,  apparently  slightly  flexuous 
posterior,  and  general  appearance,  however,  it  was  thought  probably  to  belong 
to  some  of  the  less  elongated  sections  of  the  genus  Tellina,  and  referred  pro- 
visionally to  the  same,  with  the  remark  "  that  the  sinus  of  its  pallial  line 
seems  to  be  rather  short  for  a  species  of  that  genus." 

On  a  more  critical  examination  of  the  specimens,  I  became  satisfied 
that  the  apparent  slight  lateral  flexure  of  the  posterior  extremity  of  some  of 
them  is  merely  due  to  accidental  distortion;  and  on  clearing  away  some 
adhering  portions  of  rock  between  the  beaks,  I  soon  found  that  it  had  no 
external  ligament  like  that  of  Tellina.  Consequently,  it  became  evident 
that  it  must  find  a  place  in  some  other  group.  The  difficulty,  however,  of 
determining  the  nature  of  its  hinge  still  remained;  none  of  the  specimens 
showing  the  hinge-margin,  while  the  hard  rock  filled  the  whole  interior  of 
them  all.  With  the  hope  of  developing,  at  least,  some  clew  to  the  nature  of 
its  hinge,  I  ground  away  the  rock,  with  much  difficulty,  from  the  inner  side. 
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upon  the  cardinal  margin  of  a  left  valve,  watching  carefully  at  frequent  inter- 
vals for  the  appearance  of  the  teeth.  At  first,  a  delicate  ^.-shaped  tooth  made 
its  appearance  under  the  anterior  side  of  the  point  of  the  beak,  directed 
obliquely  forward  ;  then,  after  a  little  farther  grinding,  a  slender,  anterior, 
lateral  tooth  was  seen  with  its  posterior  end  close  over  the  front  division 
of  the  A_-*haped  cardinal,  and  extending  forward  close  under  the  cardinal 
margin,  but  with  a  marginal  furrow  above  it  for  the  recej^tion  of  a  similar 
anterior  lateral  tooth  in  the  other  valve.  Behind  the  ^-shaped  cardinal  tooth, 
there  also  appeared,  near  the  cardinal  margin,  a  thin  lamina  or  tooth,  ranging 
very  ohliquely  backward,  so  as  to  leave  a  wide  space  between  it  and  the 
^-shaped  cardinal,  evidently  for  the  reception  of  a  cartilage-pit;  the  bottom 
of  which,  however,  being  hidden  by  the  rock,  could  not  be  developed  without 
grinding  away  all  of  the  teeth.  Exactly  whether  the  oblique  thin  tooth  or 
lamina  behind,  and  extending  forward  over  the  cartilage-pit,  is  merely  the 
raised  margin  of  the  latter,  as  in  Cymbophora,  or  the  anterior  end  of  an  elon- 
gated posterior  lateral  tooth,  could  not  be  determined  ;  but  there  is  evidently 
above  and  behind  it,  a  long,  narrow,  marginal  furrow  for  the  reception  of  a 
posterior  lateral  tooth  in  the  right  valve. 

From  these  hinge-characters,  it  is  quite  evident  that  this  shell,  notwith- 
standing its  Tellina  or  Arcopagia-Uke  look,  belongs  to  the  Mactridce.  It, 
however,  is  quite  unlike  any  of  the  described  genera  of  the  Machines,  in  form, 
and  more  nearly  resembles  some  types  of  the  Lutrariince,  such  as  Heterocardi a, 
to  which  I  have  been  somewhat  inclined  to  refer  it. 

The  objection  to  referring  it  to  the  latter  genus,  however,  is  the  fact 
that  its  valves  seem  to  be  closed  all  around,  while  those  of  Heterocardia  are 
gaping  behind.  For  the  present,  I  have  concluded  to  refer  it  provisionally 
to  the  genus  Mactra,  rather  as  a  much  nearer  approximation  to  its  true  posi- 
tion, than  as  an  expression  of  the  opinion  that  it  really  belongs  to  that  genus. 
In  form  it  agrees,  however,  rather  more  nearly  with  Spisula,  and  it  is  possible 
that  I  would  be  nearer  right  to  call  it  Spisula  nitidula.  Until  a  more  satis- 
factory view  of  its  hinge  can  be  had,  however,  its  true  position  must  remain 
doubtful. 

Locality  and  position. — Deer  Creek,  near  the  North  Branch  of  Platte 
River  ;  from  the  upper  part  of  the  Fort  Pierre  group,  or  the  lower  beds  of 
the  Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 
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PHOLADOMYIDiE. 
Genus  PHOLADOMYA,   Sowerby. 

Stjnon.—Pholadomija,  G.  B.  Sowerby  (1823),  Genera  of  Shells,  fasc.  19— Latreille  (1825),  Fain.  Nat.— 
Defranco  (1826),  Diet.  Sci.  Nat.,  tab.  xxxix,  535.— J.  Sowerby  (1827),  Man.  Conch., 
tab.  545.— Deshayes  (1830),  Encyc.  Mc"th.,  Ill,  tab.  1832  ;  ib.,  756,  and  (1835)  in  Lam., 
2c  ed.,  VI,  63.— F.  Roenier  (1836),  Verst.  Ool.,  126.— Broun  (1837),  Leth.,  384.- 
Agassiz  (1842),  Etud.  Crit.  Moul.  Foss.,2e  liv.,  37.— Hanley  (1842),  lllust.Cat.,  App.,  18; 
and  of  numerous  other  authors. 

Pholadomyaa,  Fleming  1 1828),  Hist.  Brit.  An.,  408  and  4'2~. 

Procardia,  Meek  (1871),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  184  (subgenus). 

Ehjm.—  rholas  ;  Mya. 
Type. — P.  Candida,  Sowerby. 

Shell  equivalve,*  inequilateral,  varying  according  to  the  species  and 
sections,  from  transversely-oval  or  oblong,  to  rhombic,  subtrigonal,  trape- 
zoidal, &c,  generally  ventricose  anteriorly,  pearly  within  ;  posterior  extremity 
always  more  or  less  gaping;  anterior  closed  or  somewhat  gaping;  beaks 
varying  greatly  in  prominence,  convexity,  and  obliquity  ;  hinge  with  an 
obscure,  transversely  slightly  elongated  cardinal  tooth,  and  a  small  pit  in  each 
valve;  cardinal  margin  often  inflected,  so  as  to  form  a  kind  of  false  area 
behind  the  beaks  ;  ligament  small  and  external ;  muscular  and  pallial  impres- 
sions most  usually  obscurely  defined,  the  latter  provided  with  a  moderately 
large  sinus.  Surface  ornamented  by  radiating,  often  nodular  or  tubercular 
costal,  crossed  by  concentric  striae,  or  furrows. 

The  species  of  this  extensive  genus  present  very  great  diversities  of 
form,  ornamentation,  and  general  appearance;  yet,  as  remarked  by  Professor 
Agassiz,  it  seems  to  be  very  difficult,  at  least  in  the  present  state  of  our 
knowledge  of  these  shells,  to  divide  them  into  well-defined  sections  or  sub- 
genera. This  difficulty  arises,  in  part,  from  the  gradual  blending  together,  as 
it  were,  of  widely  different  forms,  and  also,  in  part,  from  the  great  acci- 
dental distortions  to  winch,  owing  to  the  thinness,  and  perhaps  to  some 
extent  flexible  nature  of  these  shells,  they  have  often  been  subjected,  as  we 
find  them  in  the  rocks. 

Professor  Agassiz,  in  his  excellent  monograph  of  the  genus,  separated 
the  species  then  known  into  two  primary  divisions,  distinguished  by  the  first 
having  a  more  or  less  defined  false  cardinal  area,  and  the  second  by  being 
nearly  or  quite  destitute  of  the  same. 

*  As  noticed  by  Professor  Agassiz,  the  costa:  of  the  left  valve  arc  often  more  numerous  and  distinct 
than  those  of  the  right;  thus  indicating  a  very  slight  tendency  to  inequality  of  the  valves,  in  some 
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The  first  of  these  groups  he  subdivided  into  the  following  smaller  sec- 
tions: (1)  the  Multicostatce,  represented  by  such  forms  as  P.  multicostata 
and  P.  semicostata,  Ag ,  and  ranging  from  the  Jurassic  to  the  Cretaceous;  (2) 
the  Trigonatee,  represented  by  P.  arcuata  and  P.  undo,  Ag.,  ranging  from 
the  Cretaceous  to  existing  seas ;  (3)  the  Bucardince,  represented  by  P. 
cincta  and  P.  dccussata,  Ag.,  ranging  from  the  Lias  to  the  Tertiary. 

The  second  primary  division,  he  subdivided  into  (1)  the  Flabellatce, 
represented  by  P.  pelqgica  and  P.  similis,  Ag.,  and  apparently  confined  to 
the  Jurassic;  (2)  the  Ovalaires,  represented  by  P.  tenuicostata  and  P. 
pectinata,  Ag.,  found  in  the  Jurassic  ;  and  (3)  the  Cardissoides,  represented 
by  P.  cancellata  and  P.  cardissoides,  Ag.,  also  found  in  the  Jurassic. 

I  have  thought,  however,  that  the  arrangement  might  be  simplified  by 
disregarding,  at  least  as  a  primary  distinction,  the  presence  or  absence  of 
a  false  cardinal  area  (in  which  character  there  seem  to  be  numerous  inter- 
mediate gradations,  from  species  in  which  it  is  wanting,  or  only  very  slightly 
marked  between  the  beaks,  to  others  having  it  well  defined  along  the  whole 
hinge  margin*),  and  grouping  the  subordinate  sections  as  follows: 
1.  pholadomya,  Sowerby  (typical). 

a.  (zr  Trigonatee  (part),  Ag.). — Shell  generally  transversely 
oval  or  oblong ;  both  extremities  gaping,  or  with  anterior  sometimes 
closed;  beaks  depressed  or  moderately  prominent,  sometimes  the 
point  of  one  indenting  the  other  ;  surface  with  concentric  ridges  often 
extending  upon  the  extremities,  and  crossed  on  the  flanks  by  well- 
defined  radiating  costae ;  false  area  obscure  or  wanting. — Type  as 
stated  above.     (Cretaceous,  Tertiary,  and  recent.) 

b.  (zz  Multicostata.  and  Flabellatce,  Ag.). — Shell  transversely  oval, 
oblong,  or  more  or  less  elongated  ;  beaks  rather  depressed ;  radiating 
costae  well  marked,  scattering  and  prominent,  or  smaller  and  more 
numerous,  generally  confined  to  the  flanks ;  false  are  well  defined  or 
obsolescent. — P.  semicostata  and  P.  pelagica,  Ag.  (Jurassic  and 
Cretaceous.) 

c.  (—  Ovalaires,  Ag.).  Shell  transversely  oval  or  oblong,  rather 
compressed  or  moderately  convex;  gaping  at  one  end;  costai  linear, 
and  often  eremite;  false  area  well  defined. — P.  tenuicostata  and  P. 
pectinata,  Ag.     (Jurassic.) 

•This  character,  if  we  give  it  prominence,  also  separates  widely,  species  that  are  closely  allied  iu 
all  other  respects. 
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2.  Procardia,  Meek. 

a.  (=  ?  BucardincB.  (sp.),  Ag.) — Shell  short-subtrigonal,  gibbous, 
with  beaks  elevated  and  strongly  incurved  or  subspiral ;  anterior  side 
very  short,  truncated,  and  impressed  like  a  large  cordate  lunule,  with 
a  smaller,  deeper,  inner  lunule  under  the  beaks  ;  cardinal  margins 
strongly  incurved  and  without  a  false  area;  surface  provided  with 
concentric  furrows,  crossed  on  the  sides  by  distinct  radiating  costse. — 
Pholadomya  Hodgii,  Meek.     (Cretaceous.) 

b.  (— ?  BucardincB,  Ag.,  and  Cardissoides  and  Trigonatce  (sp.), 
Ag.). — Shell  short-subtrigonal,  generally  high  and  very  gibbous ; 
anterior  side  often  more  or  less  truncated,  and  sometimes  gaping ; 
posterior  generally  distinctly  gaping  ;  beaks  elevated ;  muscular  and 
pallial  impressions  sometimes  well  defined  ;  false  area  either  defined 
or  wanting;  surface  with  a  few,  often  tubercular,  radiating  costse  on 
the  flanks,  varying  much  in  prominence. — P.  exaltata  and  P.  cardiss- 
oides, Ag.,  and  P.  nodulifera,  Minister.     (Jurassic.) 

I  am  not  quite  sure  that  any  of  the  species  figured  by  Professor  Agassiz, 
in  his  monograph,  under  the  group  BucardincB,  belong  properly  to  the  typical 
section  of  the  subgenus  Procardia.  The  type  of  the  latter,  as  may  be  seen 
by  our  figures,  is  a  very  peculiar  shell.  Its  remarkably  short,  trigonal, 
gibbous  form,  elevated,  subspiral  beaks,  and  truncated  front,  with  a  deep 
inner  lunule  under  the  beaks,  altogether  present  so  unusual  a  combination  of 
characters,  that,  in  first  publishing  a  preliminary  description  of  it,  I  was  left 
in  considerable  doubt  in  regard  to  the  group  or  section  to  which  it  properly 
belongs,  and  placed  it  provisionally,  with  a  mark  of  doubt,  in  the  genus 
Isocardia.  At  the  same  time,  however,  I  intimated  that  its  general  form, 
distiuct  double  lunule,  and  radiating  costse,  indicated  quite  different  affinities, 
and  suggested  for  it  the  provisional  name  Procardia,  stating  that  it  seemed  to 
belong  to  the  same  group  as  the  so-called  Cardium  decussatum  of  Sowerby. 

As  figured  by  Sowerby,  Mantell,  and  Goldfuss,  Sowerby's  species  men- 
tioned above,  certainly  appears  in  no  respect  more  than  specifically  different 
from  the  type  of  the  foregoing  section  Procardia.  But  the  form  figured  by 
Professor  Agassiz  under  Sowerby's  name  P.  decussata,  is  not  only  quite  different 
in  nearly  all  respects  from  the  same,  but  differs  so  widely  from  the  typical 
form  of  that  species,  as  illustrated  by  the  other  authors  already  mentioned, 
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that  I  should  not  have  suspected   it  to  be  the  same,  or  even  a  nearly  allied 

* 

species.  If  Sowerby's  species  varies,  however,  so  greatly  as  to  include  the 
forms  figured  by  Professor  Agassiz  under  the  same  name,  and  placed  by  him 
in  his  group  Bucardince,  the  latter  group  would  be  at  least  partly  identical 
with  Procardia,  and  thus  show  such  a  transition  from  that  type  to  the  section 
Bucardince,  that  we  might  perhaps  properly  range  tbe  latter  as  a  section  of  the 
subgenus  Procardia.  If,  on  the  other  hand,  this  transition  between  Sowerby's 
type  and  that  figured  by  Professor  Agassiz  under  the  same  name,  has  not 
been  more  decidedly  established  than  can  be  done  from  the  published  figures, 
I  should  think  Professor  Agassiz's  groups  Bucardince  and  Cardissoides  would 
properly  form  one,  or  perhaps  several,  distinct  subgenera  from  Procardia. 
His  names,  however,  are  unfortunately  not  such  as  could  be  used  for  sub- 
genera. 

The  genus  Pholadomya  is  closely  related  to  Goniomya,  Ccromya, 
Myacites,  Pleuromya,  Clnmomya,  Allorisma,  &c,  but  differs  from  them  all 
in  constantly  having  radiating  costse.  In  Ceromya,  it  is  true,  there  arc  rarely 
faint  radiating  costfe  ;  but  in  that  group  the  beaks  are  more  generally  sub- 
spiral,  and  the  general  physiognomy  different,  while  on  the  different  laminae 
the  surface-markings  of  these  shells  (which  are  thicker  than  in  Pholadomya} 
are  not  parallel,  but  run  in  various  directions.  Goaiomya  is  also  costate,  but 
the  costse  have  a  curious  divaricating  arrangement,  and  never  radiate  from 
the  beaks  ;  while  the  shell  likewise  differs  in  usually,  if  not  always,  having 
a  very  minutely-granulated  surface.  Chanomya,  in  addition  to  its  non- 
costate  and  granular  surface,  also  differs  in  its  much  more  widely  gaping 
posterior  extremity. 

Although  species  have  been  erroneously  referred  to  the  genus  Phola- 
domya from  older  rocks,  it  seems  highly  probable  that  it  commenced  its 
existence  during  the  Liassic  period.  The  species  are  more  numerous,  how- 
ever, in  the  later  members  of  the  Jurassic  system,  during  the  deposition  of 
which  it  attained  its  greatest  development.  It,  was  also  well  represented 
through  the  Cretaceous  period,  but  much  more  sparingly  in  the  Tertiary; 
and  but  one  species  (P.  Candida,  the  type  of  the  genus)  is  known  to  be  living 
at  this  time.  This  occurs  in  the  West  Indian  seas,  being  found  after  storms 
on  the  shores  of  the  island  of  Tortola,  thrown  up,  as  supposed,  by  the  waves 
from  deep  water. 
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Pholaaomya   papyracea,   m   &h 

Plate  5,  figs.  4,  o,  6. 
Pholadomya  papyracea,  Meek  &  Haydeu  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  27. 

Shell  under  medium  size,  very  thin  and  fragile,  transversely  subovate  in 
outline,  with  length  about  once  and  a  half  the  height,  rather  compressed, 
the  greatest  convexity  being  in  the  anterior  and  umbonal  regions  ;  posteriorly 
cuneate  and  a  little  gaping;  outline  of  base  regularly  semi-ovate,  its  greatest 
prominence  being  a  little  in  advance  of  the  middle;  anterior  side  short  and 
rounded;  posterior  longer  and  more  narrowly  rounded;  hinge-margin 
straight,  not  inflected  so  as  to  form  a  defined  false  area,  but  subcarinate  all 
along ;  beaks  depressed,  small,  and  incurved,  located  near  the  anterior  end 
of  the  valves,  though  not  terminal.  Surface  of  each  valve  ornamented  by 
about  ten  to  twelve  small  radiating  costse,  which  are  crossed,  and,  as  it  were, 
cut  into  very  small  tubercles  by  numerous,  very  regular,  sharply-defined,  and 
much  more  closely-arranged  concentric  ribs  and  furrows:  the  markings 
being  all  well  defined  on  the  internal  cast. 

Length,  about  1.16  inches;  height,  0.76  inch  ;  convexity,  0.55  inch. 

In  a  side-view,  this  species  more  nearly  resembles  P.  tenera  of  Agassiz 
(particularly  as  illustrated  by  fig.  16,  pi.  3,  a,  of  his  Etud.  Cret.),  than  any 
other  form  with  which  I  have  compared  it.  It  is  decidedly  more  compressed, 
however,  as  well  as  more  depressed,  and  may  also  be  at  once  distinguished 
from  that  species  by  having  no  traces  of  a  false  cardinal  area,  which  is  well 
defined  in  that  species.  The  only  good  specimen  of  it  that  I  have  seen,  was 
found  by  Lieutenant  Mullen  of  the  United  States  Topographical  Engineers. 

Locality  and  position. — Chippeway  Point,  near  Fort  Benton,  on  the  Upper 
Missouri  ;  in  the  Fort  Benton  group  of  the  Cretaceous  series  of  the  North- 
west. 

P  li  o  I  a  <1  o  in  y  si    subveiitricosa,    M.  &  H. 

Plate  39,  figs.  8,  a,  b. 

Pholadomya  subveiitricosa,  Meek  and  Itayden  (May,  1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  142. 

Shell  oval,  very  gibbous  over  the   umbones  and  in  the  central  and  ante- 
rior regions ;  extremities  rounded,  the  anterior  end  being  slightly  broader  than 
■1 8   H 
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the  other;  base  forming  a  subelliptic  or  semi-ovate  curve;  dorsum  sloping 
with  a  concave  outline  behind  the  beaks,  where  it  is  provided  with  a  dis- 
tinctly circumscribed,  rather  broad,  lanceolate  area ;  hinge-margin  straight, 
and  notcarinate.  Beaks  elevated,  strongly  incurved  nearly  at  right  angles  to 
the  hinge,  closely  approximate  or  touching,  located  near  the  anterior  extrem- 
ity. Surface  ornamented  by  small,  nearly  equal,  slightly  flexuous,  radiating 
costae,  which  are  crossed  by  numerous  very  small,  more  or  less  closely- 
arranged,  concentric  wrinkles  or  lines. 

Length,  about  2  inches;  height,  1.10  inches;  convexity,  1.10  inches. 

Near  the  middle  of  the  flanks,  the  slender  radiating  costaa  are  usually 
rather  more  closely  arranged,  being  separated  by  spaces  little,  if  any,  greater 
than  their  own  breadth.  Toward  the  front,  however,  where  they  stand  nearly 
vertical,  and  on  the  dorsal  and  postero-dorsal  regions,  where  they  are  much 
more  oblique,  the  intermediate  spaces  are  broader ;  while  on  the  anterior 
extremity,  there  is  an  ovate  or  subcordate  area  or  space,  apparently  only 
marked  by  the  concentric  wrinkles.  The  small  concentric  wrinkles  marking 
the  whole  surface  are  usually  more  closely  arranged  and  less  distinct  than 
the  costse,  to  which  they  impart  an  obscurely  roughened,  or  minutely  tuber- 
culate  appearance. 

It  is  a  neat,  symmetrical  shell,  resembling  a  Lower  Greensand  species 
described  by  Prof.  E.  Forbes,  in  the  Jour.  Geol.  Soc.  Lond.  (I,  23tS,  pi.  2, 
fig.  3),  under  the  name  of  P.  Martini;  but  its  beaks  are  more  elevated,  and 
placed  nearer  the  anterior  end  of  the  valves,  and  the  concentric  wrinkles  are 
less  distinct,  while  the  radiating  costse  are  smaller  and  more  closely  arranged. 

It  is  also  related  to  a  species  described  by  me,  from  Vancouver's  Island, 
in  the  Trans.  Albany  Institute  (IV,  42),  under  the  name  of  P.  subelongata ; 
but  it  has  more  elevated  beaks,  and  finer  as  well  as  more  numerous  costse, 
and  is  likewise  a  broader  shell,  with  more  obtusely-rounded  extremities. 

Locality  and  position. — Mouth  of  Judith  River,  Idaho  Territory;  in 
beds  now  known  to  hold  a  position  at  the  horizon  of  the  top  of  the  Fox  Hills 
group. 
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Subgenus  PROCARDIA,  Meek. 
I  *  h  « >  I  a  <l  o  ii  i  >  a    (Procardia)    II  o  d  g  i  i ,    M . 

Plate  13,  figs.  3,  a,  b. 
Isocardiaf  2odgii,Mcck  (1871),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XXIII,  183. 

Shell  cordate-subtrigonal,  very  gibbous  and  short,  the  length  only  about 
equaling  the  height ;  beaks  elevated,  gibbous,  involuted,  and  placed  over  the 
anterior  margin  ;  posterior  dorsal  slope  abrupt,  with  margins  strongly 
incurved,  but  not  forming  a  false  area;  posterior  extremity  narrowly  rounded 
or  subangular  below,  and  apparently  moderately  gaping  ;  anterior  side  nearly 
vertically  and  abruptly  truncated  from  the  beaks  to  the  subangular  anterior 
basal  extremity,  and  impressed  or  excavated  so  as  to  form  a  kind  of  large, 
cordate,  lunule-like  area,  extending  with  the  curve  of  the  beaks  nearly  to 
their  points;  while  within  this  there  is  a  smaller,  deeper,  and  more  sharply- 
defined  lunule  under  the  beaks-;  basal  margin  forming  a  nearly  semi -ovate 
curve  from  the  anterior  basal  angle  to  the  posterior  basal  extremity.  Sur- 
face ornamented  by  small,  nearly  regular,  radiating  cost£e,  that  are  not  defined 
on  the  anterior  truncated  end  ;  crossing  these  are  broader,  less  distinct,  con- 
centric ridges,  that  become  smaller  and  more  defined  on  the  truncated  ante- 
rior area. 

Length  and  height,  each  1  inch ;  convexity,  0.86  inch. 

This  shell  is  so  peculiar  that  I  know  of  but  a  single  species  with  which 
it  need  be  compared,  that  is,  Cardium  decussatum,  Sowerby  (=  Pholadomya 
decusmta,  Ag.  ?),  from  which  it  differs  specifically  in  its  smaller  size  and 
much  more  slender  and  crowded  radiating  costse. 

I  am  under  obligations  to  Dr.  J.  S.  Newberry,  the  State  geologist  of 
Ohio,  for  the  use  of  the  type  specimen  of  this  species.  It  was  brought 
from  the  Upper  Missouri  by  Prof.  J.  T.  Hodge,  after  whom  I  have  named 
the  species. 

Locality  and  position. — Near  the  Great  Bend  of  the  Missouri,  below  Fort 
Pierre;  in  the  Fort  Pierre  group  of  the  Cretaceous  series  of  that  region. 
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Genus  GONIOMYA,  Agassiz. 

Synon.—Mya  (sp.),  Soworby  (1814),  Miu.  Conch.,  Ill  (not  of  Linnaeus). 

Goniomya,  Agassi/.  (lSIM),  Verhandl.  d.  Schweiz.,  102  ;  and  (1842)  Etnd.  Crit.  Sur.  les Moll.  Fobs., 

I ;  also,  Germ.   Trausl.  Sow.  Min.  Conch.  (1842),  275. — Meek  and  Haydeu   (1856), 

Proceed.  Acad.  Nat.  Sci.  Philad.,  81 ;  and  others. 
Lysianassa,  Munster  (1838),  Goldf.  Petref.,  II,  2G2  (not  M.  Edwards). 
Pholadomya  (part),  d'Orbigny  (1844),  Pale"ont.    Fr.,  Terr.  Crdt.,  111,348;  Prodr.  de  Pal.  (1850), 

II,  49.— Pictet  (1855),  Traite".  de  Pal.,  Ill,  370.— Gabb  (1861),  Synopsis  Mollusca  of  the 

Cretaceous  Formation,  164  (not  Sowerby). 

Eiym.—yuvla,  au  angle  ;  Mya. 
Type. — Mya  angulifera,  Sowerby. 

Shell  transversely  elongate-oval,  or  oblong,  rather  convex,  or  more  or 
less  compressed,  nearly  or  quite  equivalve,  generally  inequilateral ;  inner 
layer  pearly,  outer  subcorneous;  extremities  rounded  or  subtruncated, 
and  gaping,  the  posterior  hiatus  being  larger  than  the  anterior;  beaks 
depressed,  contiguous,  or  approximate,  submesial,  or  more  or  less  in  advance 
of  the  middle;  ligament  short,  external  or  marginal ;  cardinal  margin  slightly 
thickened  under  the  beaks,  but  without  teeth  ;  surface  minutely  granular, 
concentrically  striated,  and  ornamented  with  costas  that  are  neither  radiating 
nor  parallel  to  the  marks  of  growth,  but  descend  and  converge  from  the 
dorsal  side  before  and  behind  the  beaks,  so  as  to  connect  along  the  flanks  in 
a  series  of  nearly  equal  angles,  or  by  little  short  horizontal  extensions ;  mus- 
cular scars  faintly  marked  ;  pallial  line  unknown. 

Although  Goniomya  is_  allied  to  Pholadomya,  and  by  several  authors 
included  in  that  genus,  these  two  groups  can  readily  be  distinguished  by  the 
peculiar  divaricately-arranged  costse  of  Goniomya ;  those  of  Pholadomya 
always  radiating  from  the  beaks.  Goniomya  also  has  its  surface  occupied  by 
numerous  minute  granules,  not  yet,  I  believe,  seen  on  Pholadomya.  There 
were,  doubtless,  likewise  corresponding  differences  in  the  animals  of  these 
genera. 

The  granules  of  Goniomya  are  arranged  in  radiating  rows,  and  seem  (<> 
be  confined  to  the  outer  subcorneous  layer  of  the  shell.  Precisely  similar 
minute  granules  are  also  seen  on  Myacites,  Attorisma,  Cheenomya,  Sedgwickia, 
and  other  allied  genera,  both  recent  ami  extinct.  It  is  also  proper  to 
inform  the  student  that  even  the  peculiar  divaricating  character  of  the  costa? 
seen  in  (Jonio)>iya,  is  sometimes  assumed  by  species  of  very  widely  distinct 
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genera,  both  among  extincl  and  recent  mollusks.  Sanguinolites  anguliferus 
of  .McCoy,  from  the  Silurian  (apparently  an  Orthonotd),  is  an  example  of  the 

latter  ;  while  the  same  style  of  ornamentation  is  also  seen  on  a  species  of 
the  recent  genus  Unio  (V.  bdliplicatus,  Meek),  from  near  the  junction  of 
the  Cretaceous  and  Eocene  in  Wyoming.  In  these  and  other  similar  instan- 
ces, however,  the  shells  are  readily  distinguished  from  Goniomya  by  other 
obvious  characters. 

The  genus  Goniomya  seems  to  have  made  its  first  appearance  during  the 
deposition  of  the  Liassic  rocks,  and  attains  its  greatest  development  in  the 
later  Jurassic  deposits.  It  also  occurs  less  abundantly  in  the  Cretaceous, 
but  appears  to  have  died  out  at  the  close  of  that  period  ;  no  examples  of  it 
having  yet  been  found  in  the  Tertiary,  or  among  existing  mollusks 

«.  <>  it  i  o  in  j  a    A 111  cricana,    M   &  H 

Plato  30,  figs.  12,  a,  b. 

Goniomya  Americana,  Meek  and  Haydeu  (185C),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  81. 
I'lwladomya  Americana,  Gabb  (1861),  Synop.  Moll.  Cret.  Formation,  164. 

Our  specimens  of  this  interesting  shell  are  too  imperfect  to  give  a  very 
clear  idea  of  its  general  form;  but  the  curve  of  its  lines  of  growth  indicate  a 
transversely  oblong  or  narrow-oval  outline,  with  a  narrowly-round  anterior, 
and  a  subtruncated  posterior  margin.  Laterally,  the  valves  appear  to  be  rather 
compressed.  The  beaks  are  small,  depressed,  and  placed  in  advance  of  the 
middle.  The  costae  are  moderately  distinct,  though  -not  very  prominent,  and 
at  the  deflection  along  the  flanks  form  angles  of  from  20°  to  30°.  Those 
near  the  two  extremities,  although  converging  and  passing  down  parallel  to 
the  others,  do  not  meet  to  form  angles  along  the  flanks  before  they  intersect 
the  base.  The  surface  shows  obscure  concentric  markings  of  growth,  which 
are  crossed  by  the  usual  regular,  equidistant,  radiating  rows  of  extremely 
minute  granules,  which  appear,  as  seen  under  a  magnifier,  like  minute  drops 
of  amber.     The  substance  of  the  shell  is  very  thin. 

In  its  surface-markings,  this  species  resembles  G.  Duboisi  of  Professor 
Agassiz  (Etud.  Crit,  sur  les  Moll.  Foss.,  t.  1,  figs.  2-12),  but  its  converging 
costae  continue  to  meet  at  the  same  acute  angle  as  tar  as  they  can  be  traced 
toward  the  points  of  the  beaks  ;  while  on  the  beaks  of  G.  Duboisi,  and  most 
of  the  other  allied  species  of  which  we  have  seen  figures,  these  angles  are 
truncated,  the  converging  costae  coming  down   from   before  and   behind  the 
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beaks  being  united  by  short  horizontal  bars.  Perfect  specimens  would 
doubtless  show  other  corresponding  differences. 

It  is  probably  more  nearly  allied  to  a  species  described  by  me  from 
Vancouver's  Island  (Trans.  Albany  Inst.,  IV,  41),  under  the  name  of  Phola- 
domya  (Goniomya)  borealis,  but  it  is  proportionally  narrower,  and  has  less 
elevated  beaks. 

Locality  and  position. — Moreau  River,  Dakota  Territory  ;  No.  5,  or  Fox 
Hills  group  of  Nebraska  Cretaceous  series. 

ANATINID^E. 

Genus  THRACIA,  Leach. 

Synon.—Thraeia,  Leach  (1819),  MS. ;  Blainville  (1824),  Diet.  Sci.  Nat.,  XXX,  347  ;  and  (1825)  in  Maiacol., 
504.— Rang  (1829),  Man.,  324—  Desbayes  (1830),  Encyc.  M<5th.,  Ill,  tab.  1832 ;  ib., 
1038  :  and  (1835)  in  Lam.,  2e  eU,  VI,  82.— Menke  (1830),  Synon.,  2e  e"d.,  119,  &c.  (not 
Thracia,  Westwood,  1840  ;  a  genus  of  insects). 

Odoncinetus,  Pacosta  (1829),  Cat.  Syst.,32. 

Odontocineta,  Agassiz  (1840),  coir,  in  Index  Univ.,  255. 

Shell  transversely  ovate  or  oblong,  thin,  inequivalve,  compressed  or 
moderately  convex ;  posterior  side  somewhat  narrowed,  usually  truncated 
and  more  or  less  gaping ;  surface  concentrically  striated,  sometimes  minutely 
scabrous  ;  beaks  entire  ;  cardinal  margin  behind  the  beaks  a  little  thickened, 
inflected,  and  somewhat  projecting  inward,  so  as  to  form  in  each  valve  a  kind 
of  cartilage-process  ;  cartilage  provided  with  a  free  crescentic  ossicle  ;  liga- 
mentpartly  internal ;  muscular  impressions  small;  pallial  sinus  moderately 
deep. 

This  genus  seems  to  be  nearly  related  to  Corymya,  Agassiz  ;  and  it  is 
thought  by  some  that  the  latter  is  not  generically  distinct.  According  to 
Stoliczka,  however,  Corymya  is  provided  with  two  more  or  less  diverging, 
long,  internal  ribs,  running  from  the  beaks  posteriorly  and  downward.  The 
hinge-margin  behind  the  beaks,  although  a  little  thickened,  seems  also  to 
differ  in  not  being  so  inflected  and  produced  as  in  Thracia.  Whether  or  not 
the  pallial  line  in  Corymya  agrees  with  that  of  Thracia  is  yet  undetermined ; 
none  of  the  numerous  species  of  the  former  yet  known  showing  any  traces 
of  it. 

In  regard  to  the  period  at  which  the  genus  Thracia  made  its  first  appear- 
ance, different  opinions  are  entertained,  owing  to  the  difficulty  of  distinguish- 
ing the  fossil  species  from  those  of  Corymya.     The  opinion  most  generally 
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adopted  is  that,  it  commenced  its  existence  during  the  Jurassic  period,  and 
continued  until  the  present  time.  Dr.  Stoliczka,  however,  doubts  its  exist- 
ence j)i"evious  1o  the  Tertiary,  and  thinks  the  Jurassic  and  Cretaceous  species 
usually  referred  to  it  belong  to  Gorymya. 

It  is  quite  possible,  as  we  have  elsewhere  suggested  long  back,  that  the 
species  here  described  may  more  properly  belong  to  the  genus  Corymya  than 
to  Thracia ;  especially  as  the  cardinal  margin  behind  the  beaks,  as  nearly  as 
can  be  determined  from  casts  and  impressions,  seems  hardly  to  have  been  so 
strongly  inflected  in  these  shells  as  in  the  latter  genus.  The  objection,  how- 
ever, to  referring  them  to  Corymya,  is,  that  two  of  them  show  thepallial  line, 
with  its  rather  deep  sinus,  to  be  well  defined,  as  in  Thracia;  while  in  all  the 
numerous  species  of  Corymya  described  by  Professor  Agassiz  and  others,  not 
a  trace  of  the  pallial  line  has  ever  been  seen. 

The  genus  Thracia  is  certainly  known  to  have  been  represented  during 
the  Tertiary  epoch  ;  and  some  eighteen  or  more  species  are  known  to  inhabit 
our  existing  seas.  The  living  species  are  widely  distributed  in  the  American, 
Chinese,  and  British  seas,  as  well  as  in  the  Mediterranean  and  on  the  coast 
of  Greenland,  Norway,  &c. 

Thracia!    snbtort uosa,    M.  &  H 

Plate  37,  fig.  5. 

T>  Vina  suhtorluosa,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  272. 
Thracia  subtortuosa,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Inv.  Cret.  Foss.,  14. 

Shell  transversely  elliptical,  compressed,  and  a  little  warped  ;  anterior 
side  rather  narrowly  rounded ;  posterior  side  subtruncate  at  the  extremity, 
and  provided  with  an  obscure  ridge,  which  (on  casts)  extends  from  the  back 
part  of  the  beaks  obliquely  backward  and  downward  in  the  direction  of  the 
postero-basal  border;  pallial  margin  nearly  straight,  or  forming  a  broad 
gentle  curve,  a  little  more  prominent  before  than  behind  the  middle,  more  or 
less  arcuate  laterally  ;  dorsal  margin  declining  slightly,  with  a  convex  outline 
in  front  of  the  beaks,  and  nearly  horizontal  behind  them ;  beaks  small, 
depressed,  not  very  distinct  from  the  dorsal  border,  located  somewhat  in 
advance  of  the  middle;  surface  unknown. 

Length,  2.23  inches ;  height,  1.27  inches  ;  convexity  (of  a  left  valve), 
about  0.20  inch. 

The  only  specimen  of  this  species  yet  known  is  an  internal  cast  of  a  left 
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valve,  with  portions  of  the  inner  laminae  of  the  shell  adhering.  On  the  sur- 
faces of  these,  faint  traces  of  radiating  strire  are  visible ;  but  they  appear  to  be 
due  to  the  structure  of  the  shell,  and  not  connected  with  surface-markings. 

The  muscular  impressions  are  shallow:  the  anterior  one  is  narrow-oval  e, 
placed  near  the  anterior  margin,  and  stands  with  its  upper  end  slightly 
inclined  backward  ;  while  the  posterior  is  broad-ovate,  located  at  the  back 
extremity  of  the  dorsal  edge,  and  inclined  obliquely  forward.*  The  sinus  of 
the  pallial  impression  is  rather  broad,  but  a  little  longer  than  wide,  and 
directed  somewhat  obliquely  forward  and  upward,  so  as  not  to  be  exactly 
parallel  with  the  horizontal  axis  of  the  shell.  It  appears  to  be  rounded  at 
the  extremity,  and  extends  about  two-fifths  of  the  distance  from  the  anal 
margin  toward  the  middle  of  the  valves. 

The  narrow-elliptic  and  compressed  form  of  this  species,  together  with 
its  depressed  beaks,  will  distinguish  it  from  all  of  the  otherwise  similar  shells 
known  to  occur  in  the  Nebraska  rocks.  Since  first  describing  it,  I  have 
worked  away  the  matrix  from  the  hinge,  and  find  it  presents,  as  near  as  can 
be  determined,  more  the  characters  of  Thracia  than  those  of  Tell 'na.  Until 
better  specimens  can  be  examined,  however,  there  must  remain  some  doubts 
in  regard  to  its  generic  relations. 

Locality  and  position. — Mouth  of  Judith  River,  Idaho  Territory,  on  the 
Missouri ;  in  a  sandstone  of  Cretaceous  age,  now  known  to  hold  a  position 
at  the  horizon  of  the  top  of  the  Fox  Hills  group. 

Thracia   gracilis,    M.  &  H. 

Plate  39,  figs.  C,  a,  b. 

Tellina  gracilis,  Meek  aud  Hayden  (April,  1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  82. 
Thracia  t  gracilis,  Meek  aud  Hayden  (Nov.,  1856),  ib.,  284. 

Shell  transversely  elliptical-ovate,  moderately  compressed,  extremely 
thin  and  fragile  ;  anterior  end  rounded ;  posterior  half  rather  contracted, 
vertically  subtruncated,  and  apparently  a  little  gaping  at  the  extremity,  pro- 
vided with  an  obscure  ridge,  which  passes  from  the  beaks  obliquely  backward 
and  downward  toward  the  postero-basal  margin  ;  ventral  outline  forming  a 
broad,  semi-ovate,  or  semi-elliptic  curve;  dorsum  sloping  slightly  and  convex 
in  front  of  the  beaks,  concave  and  declining  somewhat  behind  them;   beaks 

*  Unfortunately,  neither  of  these  impressions  is  represented  exactly  right  in  our  figures,  heing 
made  to  appear  too  obtuse  above.  The  anterior  one,  especially,  should  be  pointed,  instead  of  rounded, 
at  the  upper  end. 
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small,  rather  depressed,  located  jusl  behind  the  middle  of  the  shell.  Surface 
marked  by  very  fine  lines  of  growth. 

Length,  1.56  inches;   height,  1.05  inches:  convexity,  0.56  inch. 

I  have  not  vel  seen  the  hinge  or  pallial  impression  of  this  species,  and 
consequently  have  some  doubts  in  regard  to  its  affinities,  though  an  examina- 
tion, of  better  specimens  than  those  first  obtained  indicates  that  it  is  most 
probably  a  Thracia. 

It  appears  to  be  related  in  form  and  other  external  characters  to  some 
of  the  shells  referred  by  Professor  Agassiz  to  his  genus  Corymya,  among 
which  we  would  mention  the  Liassic  species  G.  lens  (Etud.  Crit.  sur  les 
Moll.  Foss.,  tab.  36,  figs.  1-15).  Our  shell,  however,  has  its  beaks  located 
farther  forward,  and  is  proportionally  more  depressed  and  elongated  than 
young  individuals  of  G.  lens  of  the  same  size. 

M.  d'Orbigny  describes  a  few  Cretaceous  species  in  the  Palaeontology  of 
France,  resembling  this  more  or  less  in  form,  which  he  refers  to  the  genus 
Periploma;  they  all  differ,  however,  in  having  slightly  more  gibbous  beaks, 
and  straighter  ventral  margins. 

Locality  and  position. — Same  as  last. 

T h r a c i a i    Prouti,   M.  &  H.  . 

Plate  37,  tigs.  6,  «,  b. 

Tellina  Pruuti,  Meek  and  Hayden  (April,  1856),  Proceed..Aea<l.  Nat.  Sci.  Philad.,  VIII,  83. 
Thracia  Prouii,  Meek  and  Hayden  (18G0).  ih.,  XII,  425;  Meek  (1864),  Smithsonian  Check-List,  14. 

Shell  transversely  ovate,  compressed,  very  thin  and  fragile  :  right  valve 
slightly  more  convex  than  the  left;  anterior  end  elliptically  rounded;  poste- 
rior half  more  contracted,  and  narrowly  rounded  or  subtruncated  at  the  extrem- 
ity, provided  with  an  obscure  ridge  extending  from  the  beaks  to  the  postero- 
basal margin  ;  base,  forming  a  broad  semi-ovate  Tiurve,  more  or  less  warped 
or  slightly  curved  laterally  ;  dorsum  declining  gradually  with  a  convex  out- 
line in  front  of  the  beaks,  concave  immediately  behind  them,  and  sloping 
posteriorly;  beaks  moderately  elevated,  closely  approximate  or  touching,  a 
little  iiibbous,  located  very  near  the  middle  of  the  shell;  surface  marked  by 
fine  lines  of  growth. 

Length,  2A2  inches;   height,  1.60  inches ;  convexity  0.83  inch. 

The  posterior  muscular  impression  (I  have  not  seen  the  other  one)  is 
subtriangular,  and  placed  between  the  postero-dorsal  margin  and  the  oblique 

lid    II 
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ridge  extending  down  the  anal  side.  The  pallial  impression  is  moderately 
distinct,  and  provided  with  a  nearly  oblong,  slightly  tapering  sinus,  which  is 
raised  a  little  above  the  horizontal  axis  of  the  shell,  and  subtruncated  or  obtuse 
at  the  extremity  ;  it  extends  about  four-ninths  of  the  distance  from  the  anal 
border  toward  the  anterior  margin  of  the  shell. 

I  have  not  yet  been  able  to  see  the  hinge  of  this  species,  but  at  first 
referred  it  provisionally  to  the  genus  Tellina,  from  external  characters. 
Although  still  in  doubt  respecting  its  true  relations,  I  am  now  inclined  to  think 
it  presents  more  the  appearance  of  a  Thracia  or  a  Corymya,  and  consequently 
remove  it  for  the  present  to  the  former  of  these  genera. 

It  resembles  the  last  of  the  preceding  species  very  nearly,  but  is  larger 
and  more  compressed,  and  its  basal  margin  more  warped.  It  also  differs  in 
having  a  thicker  shell,  which  shows,  on  exfoliated  inner  laminae,  faint  traces 
of  minute,  fine,  radiating  striae. 

Professor  Agassi/,  describes  from  the  Upper  Oolite  a  rather  closely-allied 
form  under  the  name  of  Corymya  Studeri  (fitud.  Grit,  sur  les  Moll.  Foss.,  269, 
tab.  35.)  Our  shell,  however,  appears  to  be  a  little  less  gibbons  over  the 
umbones,  and  has  a  more  triangular  posterior  muscular  impression.  It  is 
quite  probable  that  this  and  the  last  of  the  foregoing  species  may  have  to  be 
removed  from  the  genus  Thracia,  and  called  Corymya  gracilis  and  C.  Prou/i. 

Locality  anal  position. — Same  as  last.  (Collection  of  Dr.  Prout,  Saint 
Louis,  Mo.) 
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Genus  LIOPISTHA,  Meek. 

Synon.—Cardium  (sp.),  Roemer  (1849),  Texas,  405;  aud  (1852)  Kreid.  von  Texas,  48  (not  Linn.). 

Plioladomya  (sp.).  Meek  and  llayden  (1856),  Proceed.  Acad. Nat.  Sci.  Philad.,  VIII,  81.— iStoliczka 

(sp.),  (1870),  Palawnt.  Indica,  III,  79,  pi.  II,  figs.  10-11  (not  Sowerby). 
Liopistha,  Meek  i  1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  12  ami  32  (as  subgenus).— 

Conrad  (1873),  Snppl.  Kerr's  Geol.  Report  N.  Car.  (issued  in  advance  of  (lie  report). 

28  (as  a  genus). 
Cymclla,  Meek  (18C4),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  12  and  32  (as  a.  subgenus). — 

Conrad  (1873),  Kerr's  N.  Car.  Geol.  Report  (suppl.),  10  (as  a  genus). 
Poromya  (sp.),  Stoliczka,  (1870);  Pakeont.  Indica,  III,  38  (not  Poromya,  Forbes,  1844). 

Etyin. — Atwr,  smooth  :  hmaQe,  behind. 
Type. — Cardium  elegantulum,  Roemer. 


Illustrations  of  typical  Liopistha. 


Fig.  20. 


Fijr.  2.;. 


Fig.  24. 


Fig.  21. 


Fig.  22. 


Liopistha  protexta,  Conrad. 

Fig.  20.  Exterior  of  right  valve,  natural  size. 

Fig.  21.  Hinge  of  same,  magnified  two  diameters,  te  give  a  general  idea  of  its  appearance. 

Fig.  22.  The  same  of  left  valve,  with  only  the  anterior  conical  tooth  preserved. 

Fig.  123.  Dorsal  view  of  right  valve,  magnified,  to  show  the  projection  of  the  hinge-teeth. 

Fig.  24.  Hinge  and  adjacent  parts  of  same  more  highly  magnified,  and  turned  so  as  to  be  seen  more  from 
the  inner  side,  to  show  details  of  teeth  and  pits  ;  a.  t.  being  the  anterior  tooth  ;  a.  p.,  the  ante- 
rior pit ;  p.  t.,  the  posterior  tooth  ;  p.p.,  the  posterior  pit ;  and/.,  the  fulcrum. 
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Fig.  -jr.. 


Illustrations  of  the  subgenus  Cymella. 

Fig.  28.  Fig.  29. 


«t.>  j>  fc 


Fig.  2f> 


Fig.  27 


Fig.  30. 
Cymella  Mia,  Conrad. 

Fig.  25.  Exterior  of  right  valve,  natural  size. 

Fig.  26.  Hinge-view  of  right  valve,  magnified  two  diameters,  to  give  a  general 
view  of  its  appearance  and  fin-  comparison  with  iig.  21,  of  Liojrist ha 
proper. 

Fig.  27.  The  same,  of  opposite  valve,  for  comparison  with  fig.  22. 

Fig.  28.  Dorsal  view,  magnified,  to  show  profile  or  projection  of  hinge-teeth. 

Fig.  29.  Hinge  anil  adjacent  parts  of  right  valve,  more  highly  magnified,  and  turned  over  so  as  to  lie 
seen  from  inner  side,  to  show  details  of  teeth  and  pits  ;  a.  t.  being  the  anterior  tooth  ;  a. p.,  the 
anterior  pit  :  p.  t.,  the,  posterior  tooth  ;  p.  p.,  the  posterior  pit  ;  and,/'.,  the  fulcrum. 

Fig.  30.  Same  view  of  the  left  valve,  magnified,  and  seen  in  same  way  ;  the  letters  pointing  to  the  corre- 
sponding teeth  and  pits  as  in  the  other  valve. 

Shell  equivalve,  inequilateral,  transversely  subovate,  being  usually 
narrower,  inure  compressed,  and  often  subrostrate  behind,  and  ventricose  in 
the  central  and  umbonal  regions,  nearly  always  extremely  thin  ;  extremities 
rounded  in  outline,  the  posterior  side  usually  a  little  gaping;  surface  granular, 
and  varying,  according  to  the  sections  and  species,  from  radiately  costate  on 
the  flanks  and  front  of  the  valves,  to  strongly  undulate  concentrically,  with 
only  a  few  impressed,  radiating  lines  on  the  middle,  or  rarely  nearly  smooth, 
concentrically  striate,  or  furrowed,  with  obsolescenl  radiating  striae;  dorsal 
margins  generally  inflected  so  as  to  form  a  sort  of  false  area  along  its  entire 
length  ;   hinge   with   two  prominent   cardinal    teeth,   projecting   out   at   right 
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angles  from  close  up  under  l  lie  hinge-line,  beneath  the  beak  of  I  lie  righl  valve 
(the  posterior  tooth  being  larger  and  compressed,  and  the  anterior  pointed), 
and  one  prominent  and  one  rudimentary  cardinal  tooth  under  thai  of  the  lefl  ; 

lateral  teeth   in :   ligamenl   external;   fulcra  short    and  erect.      (Pallial  line 

unknown.) 

The  foregoing  diagnosis  is  intended  to  include  three  sections  that  seem 
to  fall  within  one  generic  group,  although  at  one  time  I  regarded  two  of  them, 
then  only  known  from  mere  external  characters,  as  being  rather  widely  sepa- 
rated from  each  other.  These  subordinate  sections  may  be  distinguished  as 
stated  below  : 

1.  liopistha,  Meek  (typical). 

Shell  transversely  subovate,  ornamented,  excepting  on  the  poste- 
rior dorsal  portions  of  the  valves,  by  regular,  simple,  well-defined, 
sometimes  subcrenate,  radiating  costse. — "(Type  as  already  stated.) 

2.  cymella,  Meek. 

Shell  of  much  the  same  form  as  the  last,  but  differing  in  having 
only  large,  strong,  regular,  concentric  surface-undulations,  crossed  by 
a  few  impressed,  radiating,  linear  markings  on  the  middle  portions 
of  the  valves. — Pholadomya  in/data,  M.  &  H. 

3.  psilomya,  Meek. 

a.  Shell  agreeing  with  the  above  sections  in  form  and  thinness, 
or  sometimes  a  little  more- gibbous,  but  having  the  radiating  stria1  or 
ridges  nearly  or  quite  obsolete,  and  the  radiating  rows  of  granules, 
or  spine-base,  usually  more  distinct. — Poromya  lata,  Forbes. 

b.  Shell  large,  thick,  with  well-defined  concentric  furrows  and 
ridges. — Poromya  superba,  Stoliczka. 

This  genus  is  undoubtedly  allied,  in  some  of  its  characters,  to  Poromya, 
Forbes,  as  may  be  inferred  from  the  fact  that  two  of  the  East-Indian  Creta- 
ceous species  believed  to  belong  to  it,  were  actually  referred  by  Professor 
Forbes,  the  founder  of  the  genus  Poromya,  to  that  group.  This  faci  would 
deter  me  from  referring  these  Cretaceous  shells  to  any  other  genus,  were 
it  not  that  they  certainly  disagree  in  their  hinge-characters  (as  well  as  in 
general  form)  with  the  detailed  description  of  the  hinge  and  other  pecul- 
iarities of  the  recent  typical  species  of  Poromya,  published   by    Forbes   and 
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Hanley  nine  years  later,  from  much  better  specimens  than  that  upon  which 
Professor  Forbes  originally  founded  the  genus.  I  have  not  seen  his  firsl 
description,  published  in  1844  (Report  on  the  Moll.  ^Eg.  Sea,  143),  but  it 
seems  that  he  had  but  an  imperfect  specimen,  as  the  diagnosis  published 
by  him  and  Hanley  (Hist.  Brit.  Moll.,  I.  203),  in  1853,  is  said  to  have  been 
made  out  from  a  much  more  satisfactory  specimen.  Their  diagnosis,  in  the 
latter  of  the  works  quoted  above,  gives  the  hinge-characters  as  follows: 
"a  minute  cardinal  ossicle  or  erect  tooth  in  one  valve,  lodged  in  a  pit  or 
rather  depression  in  the  other;  no  lateral  teeth."  The  ligament  they  here 
describe  as  being  "  external,''  and  the  pallial  line  as  being  "very  slightly 
sinuated." 

It  is  evident  that  Professor  Forbes  was  unacquainted  with  the  hinge- 
characters  of  the  East-Indian  Cretaceous  shells,  already  alluded  to  as  having 
been  by  him  referred  to  Poronnja,  in  1N44  (Trans.  Geol.  Soc.  London,  '2d 
ser.,  VII,  140)  ;  because  he  does  not  illustrate  the  hinge  in  any  of  his  figures, 
or  mention  it  in  his  description  of  any  of  the  species:  while  in  a  generic 
diagnosis  given  there,  he  describes  the  hinge  (evidently  from  the  true 
Poromya  and  not  from  the  Cretaceous  species  then  before  him)  as  having 
"in  the  right  valve  a  strong  cardinal  tooth,"  and  in  the  left,  the  "cardinal 
tooth  obsolete;''  characters  which,  it  will  be  seen,  are  quite  different  from 
what  the  Indian  Cretaceous  species,  then  before  him,  are  now  known  to 
present. 

Nine  years  later  (Appendix  to  Hist.  Brit.  Moll.,  IV,  250),  Professors 
Forbes  and  Hanley  give  a  more  detailed  description  of  Poromya  from  per- 
fect recent  specimens,  in  which  they  describe  the  hinge  as  having  under  the 
beak  of  the  right  valve  "a  strong  and  bluntly-cloven  tooth,  which,  rising  from 
the  lower  edge,  curves  with  some  slight  obliquity  upward,"  and  farther  add, 
that  "  a  short  and  very  small  triangular  cartilage-pit  occupies  the  upper  portion 
of  the  area  behind  it."  The  hinge  of  the  left  valve  they  here  describe  as 
having  "the  hinder  half  of  the  plate  slightly  hollowed  out,  excepting  at  the 
lower  edsre,  as  a  subtrigonal  shallow  depression,  that  is  barely  divided  in 
front  below  by  an  obscure  thin  ridge,  from  the  tiny  but  deep  triangular  exca- 
vation (which  receives  the  opposite  tooth):  the  remaining  level,  or  slightly- 
raised  anterior  surface,  which  projects,  with  a  somewhat  bifid  extremity  above 
the  latter,  into  the  large  triangle,  suggests  the  idea  of  a  complicated 
dentition.'' 
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It  will  be  observed  that  in  none  of  these  descriptions  is  it  stated  that 
Poromya  proper  lias  more  than  a  single  cardinal  tooth  in  the  righl  valve,  or 
any  well-defined  teeth  or  tooth  whatever  in  the  left  valve;  while  the  pres- 
ence of  a  small  internal  cartilage-pit  is  constantly  mentioned.  Nyst,  who 
first  described  the  typical  species  of  Poromya  doubtfully  under  the  genus 
Corbula  (Coq.  et  Polypiers  FossilesTerr.Tert.de  la  Belgique,  71).  from 
Tertiary  specimens,  also  says  that  "its  hinge  is  provided  with  one  tooth.'' 
H.  and  A.  Adams,  who,  as  has  been  pointed  out  by  Deshayes  and  Dr. 
Stoliczka,  wrongly  make  Poromya  a  synonym  of  Tln>tis,  Sowerby  (an  extinct 
genus,  with  which  they  were  not  well  acquainted),  describe  the  hinge, 
apparently  partly,  at  least,  from  the  typical  Poromya,  as  having  " a  single 
erect  cardinal  tooth  in  the  right  valve,  received  into  a  corresponding  fossa 
in  the  left  :"  adding,  also,  that  there  are  "no  lateral  teeth  in  the  right  valve, 
but  an  anterior  and  posterior  lateral  tooth  in  the  left ;  ligament  internal, 
inserted  in  a  socket  in  each  valve."*  Deshayes  likewise  describes  the  hinge 
of  Poromya,  from  a  Paris-basin  shell,  as  having  "one  conical  sharp  tooth  in 
each  valve;  that  of  the  left  valve  being  smaller  and  sometimes  obsolete."! 
His  species,  however,  is  a  transversely-oblong,  decidedly  iuequi valve  shell,  that 
appears  to  me  to  be  very  unlike  the  typical  Poromya,  and  to  have  no  analogy 
whatever  to  our  Cretaceous  forms. 

In  first  proposing  the  names  Liopistha  and  Gymella  for  two  Cretaceous 
shells,  I  was  led  to  do  so  entirely  from  their  peculiar  external  characters; 
none  of  the  specimens  then  known  to  me  showing  the  hinge  of  either.  Since 
that  time,  thanks  to  my  friend  Mr.  T.  A.  Conrad,  of  Philadelphia,  I  have  had 
an  opportunity  to  study  typical  specimens  of  each,  discovered  by  him,  showing 
the  hinge-characters  in  the  most  satisfactory  manner.  By  his  permission, 
I  have  had  prepared  the  wood-cuts  at  the  head  of  this  description,  showing 
the  hinges  and  exterior  of  these  shells.  From  these  it  will  be  seen  that  in 
both  there  are  two  well-dev"eloped  cardinal  teeth  under  the  beak  of  the  right 
valve,  and  one  equally  well  developed,  with  a  smaller  oblique  or  horizontal, 
rudimentary  second  cardinal  in  the  left,  without  any  internal  cartilage-pit  in 
either  valve.  Of  the  two  cardinals  of  the  right  valve,  the  posterior  one  is 
the  larger  and  (in  Cymella)  compressed  from  above  and   below,  being  a  little 

*  Genera  Recent  M  ill..  II,  367.  Tin;  lateral  teeth  thpy  must  have  seen  in  some  of  the  other  types 
that  they  cite  ;i^  synonyms. 

tSupi'l.  Coq.  Foss.  ilea  Environs  do  Paris,  I,  248. 
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widened  horizontally,  and  extending  out  at  right  angles  from  beneath  the 
beak,  with  a  slight  upward  curve,  as  it  were,  from  close  up  under  the  hinge  ; 
its  free  end  being  transversely  truncated.  Partly  over  and  slightly  in  advance 
of  the  anterior  margin  _  of  this  tooth,  there  is  a  second  well-defined,  but 
smaller,  pointed  cardinal,  directed  in  the  same  way  as  the  other.  Partly 
between  these,  or  mainly  under  the  smaller  tooth,  there  is  a  deep  pit,  for  the 
reception  of  the  larger  cardinal  of  the  other  valve ;  while  behind  this  pit, 
over  the  posterior  part  of  the  larger  tooth,  there  is  a  shallower  pit,  directed 
nearly  horizontally  backward,  just  beneath  the  cardinal  edge,  for  the  recep- 
tion of  the  smaller  rudimentary  tooth  of  the  other  valve;  the  two  pits 
mentioned  being  separated  by  a  very  minute  vertical  ridge,  extending  down 
from  directly  under  the  very  point  of  the  beak.  In  the  left  valve  (Cymdla), 
there  is  just  in  front  of,  and  below  the  apex  of  the  beak,  a  well-defined, 
subtrigonal.  rather  pointed,  conical,  anterior  cardinal  tooth,  flattened  on  top 
and  a  little  curved  upward,  extending  out  at  right  angles  to  the  hinge — this 
being  the  tooth  that  occupies  the  larger  pit  mentioned,  partly  between  the 
two  teeth  of  the  other  valve — that  is,  passing  mainly  under  the  smaller  and 
partly  above  the  anterior  side  of  the  larger.  Immediately  over  this  principal 
cardinal  of  the  left  valve,  there  is  a  small  pit  for  I  he  reception  of  the  ante- 
rior or  smaller  tooth  of  the  other  valve;  and  just  behind  this,  there  is  some 
appearance  of  a  minute  vertical  ridge,  similar  to  that  seen  in  the  other  valve  ; 
while  a  little  farther  back,  there  is  a  slight,  nearly  horizontal  projection,  or 
second  rudimentary  posterior  cardinal  tooth  (that  might  be  easily  overlooked 
without  a  careful  examination),  which,  when  the  valves  are  united,  fits  into 
and  exactly  fills  the  little  horizontal  pit  mentioned,  over  the  posterior  and 
larger  tooth  of  the  other  valve.  Directly  under  this  little  horizontal  tooth 
of  the  left  valve,  the  under-side  of  the  cardinal  margin  shows  a  rather  wide 
excavation  for  the  reception  of  the  larger  flattened  posterior  tooth  of  the 
other  valve,  which  thus  passes  under  the  margin  of  the  left  valve.  None  of 
the  specimens  examined  show  any  traces  of  lateral  teeth ;  nor  have  I  yet 
seen  any  in  a  condition  to  show  the  muscular  and  pallial  impressions.* 

Notwithstanding  the  fact  that  my  friend  Mr.  Conrad  has  adopted  both 
Ijiopistha  and  Gymella  as  distinct  genera,  and  I  am,  as  might  be  expected, 
naturally  desirous  that  they  should    lie   both   sustained  as  such,  if  it  can  be 

"  Mr.  Conrad  describes  CyTnella  us  being  pearly.  None  of  those  I  have  seen,  however,  show  this 
character  clearly. 
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consistently  done,  I  frankly  confess  thai  a  very  careful  study  of  specimens  of 
each,  showing  clearly  their  hinges  as  well  as  their  external  characters,  leads  me 
(o  the  conclusion  that  they  cannot  be  properly  separated  more  widely  than 
as  well-marked  subgenera  of  the  same  group,  and  even  this  lias  to  be  done 
mainly  on  external  ornamentation  ;  that  is  to  say,  the  surface  of  Liopistha 
is  ornamented  by  usually  well-defined,  regular,  simple,  radiating  costas  on  all 
parts  of  the  valves  excepting  the  posterior  dorsal,  and  sometimes  a  little  of 
the  anterior  dorsal  regions;  while  in  Cymella,  the  surface  is  ornamented  by 
large,  regular,  rounded,  concentric  undulations,  that  are  crossed  only  on  the 
middle  portions  of  the  valves  by  a  few  impressed,  radiating  lines.  Both  have 
the  same  general  form,  the  same  extremely  thin  shell,  and  granular  surface; 
the  larger  granules  in  each  being  arranged  in  radiating  rows,  and  presenting 
the  appearance  of  having  been  minute  spine-bases.  On  comparing  the  hinges 
we  also  find  that  in  Liopistha  proper,  there  are  the  same  characters  in  nearly 
all  respects  that  have  already  been  described  in  detail ;  the  only  observable 
difference  being  that  in  Liopistha  the  posterior  cardinal  tooth  is  not  quite  so 
broad,  directed  a  little  more  obliquely  forward,  with  a  slight  anterior  slope 
Its  anterior  tooth  of  the  right  valve,  as  well  as  that  of  the  left,  agree  well 
with  the  corresponding  teeth  of  that  of  Cymella;  and  although  I  have  seen 
no  specimen  showing  clearly  the  posterior  cardinal  and  pits  of  this  valve, 
it  is  evident  from  those  of  the  fight  valve  that  they  must  correspond  very 
closely  with  what  we  see  in  Cymella.  Indeed,  I  do  not  think  the  differences 
mentioned  in  the  hinge-char acters  alone,  greater  than  we  might  expect  to 
see  in  different  species  of  the  same  subgenus.  For  these  reasons,  lam  com- 
pelled to  adopt  the  conclusion  that  these  types  should  not  be  more  than 
subgenericaUy  separated,  especially  as  the  Indian  Cretaceous  species  men- 
tioned seem,  partly  at  least,  to  bridge  over,  as  it  were,  the  differences  in 
t lie  surface-ornamentation  described;  being  to  some  extent  intermediate  in 
these  characters,  though  they  appear  to  form  a  third  section  of  the  same 
genus. 

As  already  stated,  Professor  Forbes  referred  the  East-Indian  Cretaceous 
species  mentioned  to  Poromya,  without  knowing  their  hinge-characters. 
Dr.  Stoliczka,  having  the  advantage  of  the  extensive  collections  obtained 
by  the  Indian  geological  survey,  succeeded  in  making  out  the  hinges  of  these 
Cretaceous  species  quite  clearly  ;  and.  although  he  follows  Professor  Forbes 
in  referring  them  to  Poromya,  it  will  be  observed  that  they  do  not  agree  in 
30  a 
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these  characters  with  that  genus  as  defined  by  Forbes,  Nyst,  IT.  and  A. 
Adams,  or  any  one  else,  but  that,  their  hinges  correspond  in  all  essential 
details  with  the  group  here  under  consideration,  as  the  shells  do  in  other 
respects.  It  will  also  be  noticed  that,  in  giving  a  diagnosis  of  the  genus 
Poromya  (not  from  the  typical  species,  but  evidently  partly,  at  least,  from 
the  Cretaceous  species  before  him),  Dr.  Stoiiczka  departs  entirely  from  all 
of  the  previous  descriptions,  of  Forbes,  Nyst,  Deshayes,  and  others,  of  that 
genus,  and  describes  the  hinge  as  having  "a  strong  tooth  in  the  left  valve,  and 
two  smaller  ones  in  the  right,1'  and  says  that  in  each  there  is  "  a  posterior 
groove,  in  which  was  lodged  a  small  cartilage;  "  also,  adding  that  "the  pallial 
line  is  submarginal,  and  the  posterior  sinus  small."*  The  latter  character, 
however,  he  may  have  taken  from  the  true  Poromya,  as  he  does  not  illus- 
trate or  mention  the  pallial  line  in  connection  with  his  figures  or  descriptions 
of  the  Indian  Cretaceous  shells;  though  they  and  our  types  may,  and  prob- 
ably do,  possess  a  small  pallial  sinus. 

In  regard  to  the  little  "posterior  groove,"  supposed  by  him  to  have  been 
for  the  reception  of  a  small  internal  cartilage,  I  feel  quite  confident,  from 
examining  his  figures,  that  this  is  only  the  pit,  I  have  mentioned  in  the  right 
valve  of  our  shells,  for  the  reception  of  the  rudimentary  posterior  cardinal 
tooth  of  the  left;  which  small  tooth  he  overlooked  in  his  generic  diagnosis, 
though  he  illustrates  it  in  one  of  the  figures  of  his  /'.  superba,  and  actually 
mentions  it  in  his  specific  description  of  that  shell.  That  the  pit  men- 
tioned by  him,  or  any  of  those  described  by  me,  could  have  been  for  the 
reception  of  an  internal  cartilage,  I  cannot  for  a  moment  believe,  for  the 
simple  reason  that  in  our  shells  at  least  (which  I  am  confident  present  no 
generic  differences  from  the  Indian  species  mentioned),  each  one  of  these 
pits  exactly  corresponds  to,  and  is  entirely  filled  by,  a  tooth,  or,  slight  pro- 
jection in  the  hinge  of  the  opposite  valve. 

I  have  been,  I  fear,  tediously  particular  in  defining  this  genus,  and  in 
pointing  out  the  characters  in  which  it  differs  from  Poromya  proper,  as  well 
as  its  identity  with  the  Indian  shells  mentioned,  not  only  because  these  Cre- 
taceous shells  have  been  wrongly  confounded  with  Poromya,  but  also  because 
I  have  been  rather  sharply  criticised  by  Dr.  Stoiiczka  for  proposing  the 
groups  Liopistha  and  Cymella.  Tin;  first  he  insists  is  not  distinct  from  Phola- 
domya,  because,  he  thinks  he  has  found  Pholadomya  caudata,  Roemer,  or  at 

*  Palaeont.  Indica,  III,  38. 
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least  an  Indian  species  referred  by  him  to  the  same,  to  have  the  hinge  of  a 
Pholadomya  :  and  from  his  remarks  one  would  almosl  think  thai  I  had  either 
founded  the  genus  Liopistha  on  that  species,  or,  a1  least,  that  I  had  included 
it  in  proposing  this  genus.  The  fact  is,  however,  that  my  type-species  was, 
as  already  stated,  Card'mm  elegantulum,  Roerner ;  and  I  did  not  even  allude 
to  Pholadomya  caudata  in  any  way  in  connection  with  Liopistha. 

Nevertheless,  from  Dr.  Stoliczka's  figures  of  the  exterior,  and  the  hinge 
of  t  he  right  valve  of  the  Indian  shell  that  he  refers  to  P.  caudata,  I  am  inclined 
to  believe  that  it  will  be  found  to  be  a  Liopistha  and  not  a  Pholadomya,  not- 
withstanding bis  very  positive  assertion  to  the  contrary.  At  any  rate,  it 
agrees  exactly  in  thinness  and  general  form,  and  has  the  same  granular  and 
costate  surface:  while  the  flattened  cardinal  tooth  shown  in  his  figure  of  the 
right  valve  corresponds  close?)/  to  the  character  of  the  posterior  cardinal 
tooth  in  Liopistha  and  Cymella,  excepting  that  it  is  placed  slightly  farther 
forward.  Now,  if  we  were  to  break  out  the  very  delicate  anterior  cardinal 
tooth  of  a  right  valve  of  a  Liopistha,  its  agreement  with  Dr.  Stoliczka's  figure 
would  l)e  exact  in  almost  every  respect.  Hence,  I  suspect  that  the  Indian 
shell  figured  by  him  as  Pholadomya  caudata  is  really  a  Liopistha,  and  that 
the  right  valve  figured  by  him  to  show  the  hinge,  had  lost  the  small  anterior 
cardinal  tooth  by  some  accident.*  Of  course,  however,  this  may  or  may  not 
be  so.  without  in  any  way  affecting  the  question  in  regard  to  Liopistha  being 
clearly  and  entirely  distinct  from  Pholadomya,  as  any  one  may  at  once  see 
by  reference  to  our  cuts  of  the  hinge  of  the  former. 

On  the  other  hand.  Dr.  Stoliczka  speaks  of  Cymella  as  a  dubious  sort  of 
genus,  which  he  seems  to  think  scarcely  distinct  from  Poromya.  So  far  as 
regards  its  relations  to  the  Indian  shells  referred  by  him  to  Poromya,  I  can 
agree  with  him  that  Cymella  is  not  more  than  subgenerically  distinct  from 
the  same:  but,  for  the  reasons  already  stated,  I  must  differ  with  him,  and 
maintain  that  both  the  Indian  species  and  the  typical  forms  of  Cymella,  as 
well  as  Liopistha,  are  generically  distinct  from  the  true  Poromya. 

So  far  as  I  am  at  this  time  informed,  the  genus  Liopistha,  including  the 
subgenera,  is  confined  to  the  Cretaceous  rocks.  It  includes  L.  elegantula 
(=  Cardium  elegantulum,  Roerner),  L.  protexta,  Conrad,  L.  rostrata,  Meek, 

*  As  an  illustration  of  this,  I  would  refer  to  Mr.  Conrad's  figure  of  the  hinge  of  the  right  valve  of 
Cymella,  as  given  iu  the,  supplement  of  the  North  Carolina  Report,  which  figure  was  evidently  drawr. 
from  a  specimen  that  had  met  with  precisely  this  very  accident,  as  may  be  seen  by  comparing  his  figure 
with  our  cut  i  Fig.  »'ti  i  of  the  hinge  of  the  right  valve  of  the  same  species. 
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L.  (Cymella)  undata  (zr  Pholadomya  undata,   M.  &  EL),  and    L.  (Cymella) 

bella,  Conrad, -of  this  country;  also,  L.  (Psilomya)  lata,  and^Z,.  (Psilomya) 

globosa  (—  Poromya  lata,  and  P.  g/obosa,  Forbes),  us  well  as  L.  (Psilowi/a) 

mperba  (=z  Poromya  superba,  Stoliczka),  from  the  Cretaceous  of  India.     As 

remarked    by    Mr.   Conrad,    Cardium    subdinnense,    and    C.    Cornulinianum, 

d'Orbigny,  from  the   Cretaceous  rocks   of  France,  have  al  least  the  external 

characters  of  Liopistha  proper,  and  probably  belong  to  this  group;  though 

their  hinge-characters  may  possibly  be  found  different,  when  they  can  be 

made  out. 

In  regard  to  (lie   family-affinities  of  Liopistha,  1  would   merely  remark, 

that,  notwithstanding   its  apparent   relations  to   Poromya,   which    nearly  all 

authorities  place  in  the  Corbulidce,  it  seems  to  me  to  belong  more  properly  in 

the  Anatinidce,  so  far  as  can   be  determined   from   all   of  its  characters  yet 

known. 

Subgenus  CYMELLA,  Meek. 

Liopistha   (Cymella)    undata,    M.  &  H 

Plate  :»,  figs.  1,  «,  b. 

Pholadomya  undata,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  SI. 

Pholadomya  {Cymella)  undata,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Invert.  Foss.,  14  and  ;!4. 

Shell  transversely  broad-ovate,  approaching  subtrigonal,  moderately 
gibbous;  anterior  end  rounded;  posterior  side  narrower  and  a  little  more 
compressed,  rounded  chiefly  from  below;  base  forming  a  regular  semi-ovate 
curve;  dorsal  margin  sloping  rather  abruptly  in  front  of  the  beaks,  straighter 
and  declining  more  gradually  behind ;  hinge-margins  straight,  and  inflected 
so  as  to  form  a  well-defined  false  area  both  behind  and  a  little  in  front  of 
the  beaks,  which  are  somewhat  elevated,  incurved  at  right  angles  to  the 
hinge-line,  and  located  a  little  in  advance  of  the  middle  of  the  shell.  Surface 
ornamented  by  about  seventeen  to  twenty  of  the  simple,  rounded,  rather 
strong,  regular,  concentric  undulations,  which  are  broader  than  the  depres- 
sions between,  and,  as  it  were,  cut  by  the  radiating  linear  furrows,  on  the 
central  region  of  each  valve,  into  about  the  same  number  of  much  smaller, 
simple,  radiating  costae,  less  than,  or  nearly  equaling,  the  furrows  by  which 
they  are  separated. 

Length,  0.S5  inch;  height,  0.76  inch;  convexity,  0.48  inch. 

The  radiating  costae  occupy  a  triangular  area  on  the  middle  of  each 
valve,  covering  more  than  one-third  of  the  entire  surface,  while  the  remaining 
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spaces  on  the  posterior  and  anterior  cuds  of  the  shell  are  only  marked  by 
the  strong  concentric  undulations.  These  costae  are  smaller  and  rather  more 
closely  arranged  toward  the  front  side  of  the  shell,  and  gradually  increase  in 
size  and  become  more  distant  and  oblique  posteriorly.  They  arc  only  defined 
on  the  undulations,  and  not  in  the  depressions  between. 

There  are  no  traces  of  the  lines  of  growth  on  any  of  our  specimens ; 
and  the  muscular  and  pallial  impressions  must  be  faintly  defined,  as  no  indica- 
tion of  them  have  been  observed  on  any  of  the  casts  yet  seen. 

The  only  other  species  of  this  type  with  which  I  am  acquainted  is  C. 
bella,  described  by  Mr.  Conrad  from  the  Cretaceous  rocks  of  North  Carolina 
(Kerr's  Geo].  Report  N  C,  Appendix.  10,  pi.  2,  figs  2,  S),  which  also  occurs 
in  New  Jersey,  and  is  very  closely  allied  to  the  species  here  described.  The 
only  difference  I  have  been  able  to  see  is  that  Mr.  Conrad's  species  has  rather 
more  prominent  and  ventricose  beaks,  and  less  closely-arranged  radiating 
markings.     In  all  other  respects,  the  two  forms  are  almost  exactly  alike. 

Our  specimens  first  described  did  not  show  the  granules  of  the  surface, 
but  I  have  since  seen  them  quite  clearly  on  one  brought  in  with  more  recently 
received  collections.     They  seem  to  be  arranged  in  the  usual  radiating  rows. 

Locality  and  position. — Mouth  of  Judith  River,  on  the  Upper  Missouri, 
in  Idaho  Territory;  in  Cretaceous  beds  now  known  to  hold  a  position  at  the 
horizon  of  the  top  of  the  Fox  Hills  group. 

Genus  NEJERA,   Gray. 

Synon. — Necera,  Gray  (1834),  Griffith's  An.  Kin^d. — Forbes  (1843),  Proceed.  Zool.  »Soc,  75;  Report  Brit. 

Mus.  (1«44),  14:3.— Morris  (1643),  Brit.  Foss.,  93.— Recluz  (1844),  Rev.  Zool.,  IV,  47.— 

Hinds  (1844)  Zool.  Snlph.,  69. 
Xeara,  Gray  (typ.  err.),  (1839),  Rev.  Zool.,  1-22;  (1842),  Synon.  Brit.  Mus.,  78;  (1847),  Z06I. 

Proceed.,  92. 
Cv&pidaria,  Nordo  (,1840),  Rev.  Zool.,  30. 
Naeara  and  Naa-a,  Sowerby,  (1842),  Conch.  Man.,  95,  198,  310. 

Ktym. — Nrejpa,  a  nymph,  mother  of  Lampet'a. 
Type. — ilyu  rostrata,  Hinds. 

Shell  transversely  globose-pyriform,  distinctly  rostrate,  and  more  or  less 
gaping  behind  ;  right  valve  usually  smaller  than  the  other;  surface  smooth, 
or  concentrically  costate  or  striate  ;  umbones  strengthened  within  by  a  pos- 
terior ridge;  hinge  provided  with  a  small,  oblique,  spoon-shaped  tooth,  or 
cartilage-process,  in  each  valve,  in  front  of  which  there  is  often  a  small  tooth; 
right  valve  with  a,  more  or  less  developed   posterior  lateral  tooth;   ligament 
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small,  external;  cartilage-ossicle  small,  subcircular ;  sinus  of  pallial  line 
shallow. 

In  several  respects,  this  genus  seems  to  be  related  to  the  CorbuUdcc,  in 
which  some  conchologists  range  it.  The  presence  of  a  free  ossicle  in  the 
cartilage  of  these  little  shells,  however,  as  well  as  some  of  their  other  char- 
acters, appears  to  indicate  relations  to  the  Anatinidae. 

The  genus  Necera  was  probably  introduced  toward  the  latter  part  of  the 
Cretaceous  epoch.  A  few  species,  however,  have  been  referred  to  it  from 
the  Jurassic  rocks;  but  they  are  only  known,  I  believe,  from  external  charac- 
ters, and  probably  belong  to  the  genus  Leda,  or  some  other  group.  Several 
species  are  known  from  the  Middle  and  Upper  Cretaceous  rocks,  and  the 
genus  was  more  abundantly  represented  during  the  deposition  of  the  Tertiary 
formations.  It  is  also  represented  by  a  number  of  species  in  the  seas  of  the 
present  epoch,  where  it  probably  attains  its  maximum  development.  The 
recent  species  are  widely  distributed,  and  inhabit  deep  waters.  They  are 
found  on  the  coasts  of  China,  Borneo,  Chili,  Madeira,  New  Guinea,  Norway, 
Britain,  &c,  as  well  as  in  the  Mediterranean. 

Hfpaera   ventricosa,    M.  &  H. 

Plato  30,  figs.  3,  o,  b,  c,  d,  c. 

Corbula  ventricosa,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  83. 
Necera  ventricosa,  Meek  and  Hayden  (May,  1800),  ib.,  XII,  185. 

Shell  small,  nearly  or  quite  ecpjivalve,  rather  thin,  very  ventricose  in  the 
anterior  and  central  regions  ;  anterior  margin  somewhat  narrowly  rounded  ; 
base  very  deeply  rounded  toward  the  front,  contracted  behind  ;  posterior  side 
longer  than  the  other,  narrow,  compressed,  and  rostriform ;  dorsum  sloping 
gradually  with  a  concave  outline  behind  the  beaks,  declining  more  abruptly 
in  front;  beaks  prominent,  apparently  equal,  not  oblique,  located  a  little  in 
advance  of  the  middle;  pallial  border  smooth;  surface  marked  by  rather  dis- 
tinct, concentric  striae. 

Length,  0.32  inch  ;  height,  0.20  inch  ;  convexity,  0.14  inch. 

A  right  valve  of  this  species  in  the  collection  shows  the  cavity  under 
the  beak  for  the  reception  of  the  cartilage  to  be  very  small  and  narrow.  Just 
behind  this  cavity,  there  is  a  prominent,  horizontally-compressed,  curved 
tooth,  which  projects  distinctly  beyond  the  cardinal  margin.  The  posterior 
muscular  impression,  which  is  narrow,  somewhat  irregular,  and  quite  strongly 
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marked,  is  located  immediately  behind  the  projecting  tooth,  close  up  under 
the  cardinal  margin.  The  anterior  muscular  impression  is  larger,  propor- 
tionally broader,  and  more  shallow  than  the  other;  and  the  sinus  in  the 
pallial  impression  is  broad,  triangular,  and  short.  Both  the  anterior  and 
posterior  pedal  scars  are  distinct  from  those  of  the  adductor-muscles. 

Leda  fibrosa  of  Evans  and  Shumard*  (Trans.  Acad.  Sci.  St.  Louis,  40, 
1857)  has  very  nearly  the  form  of  this  species,  but  will  probably  be  distin- 
guished, even  where  the  interior  cannot  he  seen,  by  its  more  unequal  beaks, 
and  fibrous  structure. 

Our  shell  is  also  quite  similar  to  the  recent  Necera  cuspidata  ;  but  its 
rostrate  posterior  extremity  is  straighter  on  the  upper  border  and  the  hinge 
thicker;  while  the  posterior  tooth  is  more  prominent,  and  the  sinus  of  the 
pallial  impression  a  little  deeper. 

Locality  and  position. — Moreau  River,  Dakota  Territory,  from  the  Fox 
Hills  group,  or  formation  No.  5  :  also,  from  the  upper  part  of  the  Fort  Pierre 
group,  at  the  same  locality. 

Mesera   Moreauensis,    M.  &  H. 

Plate  17,  tigs.  11,  a,  b,  c. 

Corbula  Moreauensis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  83. 
Neaera  Moreauensis,  Meek  and  Hayden  (1860),  ib.,  XII,  185. 

Shell  small,  nearly  equi valve,  very  gibbous  or  subglobose  toward  the 
front;  anterior  side  prominently  rounded"  below;  base  deeply  rounded  in 
front,  and  contracted  behind  :  posterior  side  very  narrow,  abruptly  compressed, 
and  rather  distinctly  rostrated  ;  dorsal  border  concave  in  outline  just  back  of 
the  beaks,  thence  extended  nearly  horizontally  behind  ;  convex  and  declining 
abruptly  in  front;  beaks  prominent,  ventricose,  and  apparently  inclined  a 
little  backward,  located  in  advance  of  the  middle.  Surface  of  the  gibbous 
part  of  the  shell  ornamented  by  strong,  regular,  concentric  lines,  or  small 
costae,  which,  in  passing  upon  the  contracted  posterior  side,  become  fine, 
closely-crowded  striae. 

Length,  nearly  0.36  inch;   height,  0.19  inch;  convexity,  0  17  inch. 

I  have  not  yet  seen  the  hinge  of  this  species  ;  but  from  its  form  and  gen- 
eral appearance,  there  can  be  very  little  room  for  doubt  in  regard  to  the  pro- 
priety of  placing  it  in  the  genus  Necera.  ■  It  will  be  easily  distinguished  from 

*  Possibly  a  .Yen  /•«.  * 


240   GEOLOGICAL  SURVEY  OP  THE  UNITED   STATES    TERRITORIES. 

the  preceding  species  by  its  small,  distinct,  regular,  concentric  costre,  instead 
of  mere  striae. 

Locality  and  position. — Moreau  River,  Dakota  Territory;  in  the  Fox 
Hills  group,  or  formation  No.  5  ;  and  on  the  Yellowstone  River,  in  beds  con- 
taining a   blending  of  the   fossils   of  that  rock  and  the  Fort  Pierre  group. 

CORBULIDiE. 

Genus  CORBULA,  Bruguiere. 

Synon.~Carbv.la,  Brug.  (1792),  Encyc.  Moth.,  pi.  230.— Lamarck  (1799),  Prorlr.,  89;  and  (1801)  Syst.  Au. 
137;  also,  Ann.  du  Mus.,  VIII,  465;  and  (1B18)  Hist.  Nat.,  V,  495.— Blainv.  (1818), 
Diet.  Sci.  Nat.,  X,  397.— Defr.  (1818),  ib.,  398.— Neilsson  (1827),  Petref.  Snec,  17.— 
Desh.  (1830),  Eucyc.  M6th.,  Ill,  7.— Sowerby,  jr.  (1842),  Conch.  Man.,  2d  eel.,  122.— 
Geinitz  (1846),  Grand.  Vers*.,  413.— Gray  (1847),  Proceed.  Zool.  So'j;',  191—  H.  and  A, 
Adams  (1856),  Gen.  Recent  Moll.,  II,  355,  &c. 

Aloidis,  MiiMf.  (1811),  Entwurf,67. 

Agina,  Tint™  (1822),  Brit.  Bivalves,  54.— Latreille  (1825),  Fam.  Nat.  (Germ,  ed.),  211.— Fleming 
(1828),  Brit.  An,,  459.— G.  B.  Sowerby,  jr.  (1842),  Conch.  Man.  (2d  ed.),  00. 

Leniidium,  De  Crist,   and  Jan  (1832),  8.— Villa  (1841),  Disp.  Syst.,  45. 

Pachydon,  Gabb  (1868),  Am.  Jour.  Conch.,  IV,  198  (nol  Pachyodon,  Stutchberry,  1842,  =  Thalas- 
sides,  Berger,  1833;  nor  Pachyodon  (written  Paxyodon),  Sebum.,  1817,  =  Syria, 
Lamarck,  1814). 

*  AnisothyHs,  Conrad  (1871),  Am.  Jour.  Conch.,  VI,  190. — II.  Woodward  (1871),  Ann.  Mag.  N.  H.- 
(4th  ser.),  VII,  104.— Dall  (1872),  Am.  Jour.  Conch.,  VII,  90  (subgenus). 

Amsorhynclms  (Con.  MS.),  Meek  (1872),  Hayden's  Second  Prelim.  Report  U.  S.  Geol.  Survey  Ter- 
ritories, 293  (as  a  subgenus). 

Etym. — Corbula,  a  little  basket. 
Type. — Corbula  sulcata,  Lamarck. 

Shell  subtrigonal,  transversely-oval,  or  subpyriform,  generally  rather 
thick,  gibbous,  inequivalve,  the  left  valve  being  smaller  than  the  other; 
anterior  outline  mere  or  less  rounded;  posterior  side  closed,  generally  more 
produced,  sometimes  subrostrate ;  surface  concentrically  striate  or  costate, 
and  covered  by  an  epidermis  ;  hinge  with  one  prominent  cardinal  tooth  in 
front  of  the  cartilage-pit  in  the  right  valve,  and  a  projecting  cartilage-process 
in  the  left;  rarely  with  a  slight  projection  of  the  cardinal  margin,  resembling 
a  rudimentary  posterior  lateral  tooth  ;  pallial  sinus  shallow  or  obsolete ;  scar 
of  pedal  muscle  generally  distinct  from  that  of  the  anterior  adductor. 

The  foregoing  diagnosis  and  synonymy  include  three  sections  that  have 

*  Mr.  Conrad  proposed  the  name  AnUothyris,  under  the  impression  that  Mr.  Gabb's  name,  as  cor- 
rected to  Pachyodon,  could  not  be  used,  because  it  had  been  applied  by  Stutchberry  to  another  genus  in 
1842;  while  Paxyodon  of  Sebum.,  used  for  another  genus,  would,  when  corrected,  also  become  Pachyodon. 
Stntchberry's  name,  however,  is  a  synonym  of  Thalassidct*,  Berger,  1833 ;  while  Schumacher's  is  also  a 
synonym  of  Hyria,  Lamarck,  1*17.  Consequently,  the  name  Pachyodon  would  seem  to  have  been  free  to 
be  used  for  a  new  genus  at  the  time  Mr.  Gabb  published,  as  has,  I  believe,  since  been  noticed  by  Mr. 
Conrad.  » 
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been  sometimes  regarded  as  constituting  as  many  distinct  genera  ;  hut  which 
appear  to  me  not  more  than  separable  as  subgenera.  They  may  be  sepa- 
rately defined  as  follows  : 

1.  corbula,  Brug.  (typical). 

Shell  varying  from  oval  to  subtrigonal  or  subglobose,  with  but 
slight  obliquity  of  the  beaks  or  cartilage-process;  very  rarely  with 
even  the  slightest  traces  of  a  posterior  lateral  tooth.  Type  as  stated 
above. — (Strictly  marine.) 

2.  anisorhynchus,  Conrad. 

Shell  nearly  or  quite  equivalve,  transversely  pyrifonn,  the  poste- 
rior side  being  rostrate;  beaks  nearly  equal,  and  distinctly  incurved  ; 
hinge,  muscular,  and  pallial  impressions  exactly  as  in  Corbula  proper, 
excepting  that  the  cardinal  tooth  is  furrowed. — Corbula  pyriformis, 
Meek.     (Associated  with  fresh  and  brackish  water  types.) 

3.  pachyodon  (z=  Pachydon,    Gabb,  and    Anisothyris,  Conrad). 

Shell  variable  in  form,  generally  with  obliquely  subspiral  beaks; 
cardinal  process  very  oblique  ;  sometimes  with  a  rudimentary  poste- 
rior lateral  tooth. — P.  obliqua,  Gabb.  (Associated  with  marine  and 
estuary  types.) 

In  regard  to  the  propriety  of  including  Pachyodon  and  Anisorhynchus  as 
subgenera  under  Corbula,  there  may  be  different  opinions.  It  is  worthy  of 
note,  however,  in  this  connection,  that  the  names  Pachyodon  (or  Pachydon ) 
and  Anisothyris  were  proposed  by  Mr.  Gabb  and  Mr.  Conrad  for  the  first, 
under  a  misapprehension  in  regard  to  the  cartilage  of  the  typical  species ; 
that  is,  both  of  these  gentlemen  supposed  that  these  shells  had  a  small 
external  ligament,  and  no  internal  cartilage  ;  which  would,  of  course,  be  a 
good  generic  distinction.  On  examining  a  full  series  of  nearly  or  quite  all  of 
the  described  species  of  this  group,  sent  by  Professor  Orton  to  the  Smith- 
sonian Institution,  I  saw  that  soine  of  the  valves  have  a  little  furrow  in  the 
cardinal  margin  near  the  beaks,  that  presents  very  much  the  appearance  of 
being  for  the  reception  of  a  small  external  ligament.  Other  individuals,  how- 
ever, showed  nothing  of  the  kind;  and  on  examining  specimens  with  the  oppo- 
site valves  united,  it  became  clearly  evident  that  this  little  furrow,  when 
present,  is  merely  for  the  reception  of  the  slightly-lapping  dorsal  edge  of  the 
opposite  valve;  so  that  there  is  really  not  the  slightest  space  for  even  a  very 
31  n 
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weak  external  ligament.  Again,  on  adjusting  together  match-valves,  and 
then  parting  their  ventral  margins  a  little  so  as  to  he  able  to  see  the  inner 
side  of  the  hinge,  the  pit  in  the  right  valve  is  seen  to  he  only  partly  filled  by 
the  cartilage-process  of  the  left,  thus  leaving  ample  space  for  an  internal 
cartilage,  exactly  as  in  Corbula  proper.  On  mentioning  these  conclusions  to 
Mr.  Conrad,  he  wrote  back  that  he  was  satisfied  that  they  are  correct,  and 
that  the  group  would  have  to  rest  on  the  oblique  subspiraj  character  of  the 
beaks,  the  obliquity  of  the  cartilage-process,  and  the  brackish-water  habits  of 
these  mollusks. 

Mr.  Dall,  however,  who  adopts  the  group  under  Mr.  Conrad's  name 
Anisothyris,  as  a  subgenus  under  Corbula,  maintains  that  some  of  the  asso- 
ciated shells  are  true  marine  types,  and  therefore  argues  that  these  forms  for 
which  the  new  genus  was  proposed  may  also  be  marine,  or"  at  least  have 
lived  in  an  estuary  but  little  diluted  by  the  influx  of  the  fresh  water  that 
brought  in  the  fresh-water  types ;  and,  consequently,  that  they  may  not  he 
generically  distinct  from  the  marine  typical  forms  of  Corbula. 

That  these  shells  are,  as  a  whole,  peculiar  in  the  obliquity  and  subspiral 
character  of  heaks,  and  their  oblique  cartilage-process,  as  well  as  in  the  pos- 
session, in  some  specimens,  of  a  rudimentary  posterior  lateral  tooth,  is  not 
denied.  But,  as  remarked  by  Mr.  Dall,  it  would  hardly  be  possihle  to  draw 
up  a  generic  diagnosis  that  would  separate  them  entirely  from  Corbula,  and 
at  the  same  time  include  all  of  the  species:  because,  in  some  the  rudi- 
mentary posterior  lateral  tooth  is  wanting,  although  at  the  same  time  the 
specimens  without  this  rudimentary  tooth  agree  with  the  others  in  all  other 
respects ;  while  we  do  sometimes  see  obscure  traces  of  such  a  tooth  in  true 
marine  species  of  Corbula.  Again,  the  species  vary  in  obliquity  as  well  as  in 
the  degree  of  the  subspiral  character  of  the  beaks.*  Some  are  also  very 
inequivalve,  while  others  are  almost  equivalve.  About  the  only  distinguishing 
characters,  therefore,  left,  are  the  obliquity  of  the  cartilage-process  and  the 
general  obliquity  and  subspiral  character  of  the  beaks. 

Mr.  Woodward,  of  the  British  Museum,  in  the  paper  cited  in  the  syno- 
nymy, expressed  the  opinion  that  this  group  is  not  only  distinguished  from 
Corbula  by  the  forward  obliquity  of  its  beaks,  hut  by  having  the  cartilage-pit 
and  tooth  in  the  left  valve,  and  the  cartilage-process  in  the  right,  instead  of 

"Corbula  (Anisothyris)  ledaforms,  Dall,  from  exactly  the  same  locality  ami  position  as  the  other 
species,  has  its  beaks  nearly  erect,  or  but  little  oblique. 
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the  reverse.  In  regard  to  this  hitler  character,  however,  that  usually  ver\ 
accurate  naturalist  was.  doubtless  from  inadvertence,  certainly  mistaken  ; 
the  arrangement  of  these  parts  with  relation  to  the  right  and  left  valves 
being  exactly  as  in  Corbula  proper. 

In  regard  to  the  propriety  of  retaining  Mr.  Conrad's  section  Aniso- 
rhynchus,  as  subgenerically  distinct  from  Corbula,  there  seem  to  me  to  be 
even  stronger  reasons  for  doubts  than  in  the  case  of  the  South-American 
type  for  which  the  name  Pachijodon  has  been  proposed,  Mr.  Conrad  pro- 
posed this  name  (Anisorhynchus)  for  the  reception  of  a  species  described  by 
me  under  the  name  Corbula  pyriformis*  from  some  brackish,  or  nearly  fresh 
water  deposits  in  Wyoming.  I  believe  he  proposed  to  make  the  separation 
mainly,  if  not  entirely,  on  the  ground  of  the  apparently  brackish-water  habits 
of  this  species,  without  knowing  the  characters  of  its  hinge  and  interior.  I 
have,  however,  had  an  opportunity  to  examine  good  specimens,  showing  the 
hinge  and  interior  of  both  valves  perfectly;  and  the  only  differences  I  could 
see  between  this  shell  and  the  typical  forms  of  Corbula,  are,  that  its  hinge- 
tooth  is  furrowed,  and  its  valves  and  beaks  more  nearly  equal,  and  the  latter 
more  incurved  than  is  usual  in  that  genus;  while  the  shell  presents  a  Ne&ra- 
like  form,  being  narrowed  or  rostrate  behind.  It  is  worthy  of  note,  however, 
that  Mr.  Grabb  has  described  a  marine  Cretaceous  species  of  Corbula  in  vol. 
II  of  the  California  Palaeontology,  presenting  almost  exactly  the  same  form 
and  general  appearance.!  In  addition  to  this,  another  species  found  directly 
associated  with  the  C.  pyriformis,  in  Wyoming,  and  named  C.  Engehnanni 
by  me,  has  not  this  Neaera-Xike  form,  but  agrees  in  general  outline  with 
many  marine  types  of  Corbula 

That  the  types  of  both  Pachyodon  and  Anisorhynchus  may  have'  pre- 
sented some  generic  differences  in  the  anatomy  of  the  animal  from  Corbula. 
is  admitted  ;  but,  in  the  present  state  of  our  knowledge  of  these  shells,  it 
does  not  seem  to  me  desirable  to  separate  them  more  than  subgenerically.} 

The  existing  South-American  brackish-water  group  Azara,  d'Orbigny, 
is  also  included,  by  several  eminent  authorities  on  conchology,  as  a  subgenus 

"See  Mr.  King's  Report  U.  S.  Geol.  Survey  of  the  Fortieth  Parallel,  part-  Paleontology,  pi.  17, 
figs.  2,  a,  b.  c,  d. 

t  Corbula  alce/ormis,  Gabb,  Palseont.  Cal.,  II,  pi.  xxis,  fig.  63. 

;  Dr.  Stoliczka  mentions  brackish-water  Indian  species  that  cannot  be  distinguished  from  typical 
marine  forms  of  Corbula,  excepting  that  their  shells  are  thin  and  resemble  Necera  in  outline  (PaliBOnt. 
Iudica,  III,  35). 
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under  Corbula,  to  which  it  is  evidently  nearly  related.  These  shells,  how- 
ever, differ  from  Corbula  in  having  a  small  tooth  on  each  side  of  the  cartilage- 
pit,  instead  of  only  a  single  prominent  tooth  on  its  anterior  side,  as  well  as  in 
having  the  cartilage-process  broad  and  spatulate.  The  animal  is  also  said  to 
differ  from  that  of  Corbula  in  having  elongated,  instead  of  very  short,  siphons. 

Until  the  hinges  and  interior  of  a  number  of  fossil  bivalves,  now  only 
known  from  external  characters,  can  be  studied,  it  will  be  difficult  to  deter- 
mine the  geological  range  of  the  genus  Corbula  with  precision.  Species 
have  been  referred  to  it  from  the  Carboniferous  rocks ;  but,  so  far  as  I  have 
had  an  opportunity  to  ascertain  from  specimens  and  the  published  figures, 
there  seems  to  be  very  little  probability  that  they  really  belong  to  this  genus. 
The  same  may  also  be  said  even  in  regard  to  the  few  Triassic  species  yet 
described  under  the  name  Corbula,  though  it  is  quite  possible  that  this  group 
may  have  been  represented  during  that  epoch.  In  the  Jurassic,  however,  we 
meet  with  shells  apparently  presenting  the  characters  of  this  genus,  and  its 
existence  in  the  Cretaceous  rocks  is  well  established.  The  genus  was  also 
well  represented,  through  the  Tertiary  period,  during  which  it  nearly  or  quite 
attained  its  greatest  development.  In  the  existing  seas,  however,  it  still 
seems  but  little,  if  at  all,  less  numerous,  and  the  species  are  widely  distrib- 
uted. 

The  older  species  appear  all  to  belong  to  the  typical  section  ;  while  the 
type  of  the  proposed  subgenus  Anisorhynchus  occurs  in  beds  belonging  to 
the  oldest  Eocene  or  the  latest  Cretaceous.  The  species  of  the  group  Pachij- 
odoit  came  from  beds  in  South  America  apparently  not  older  than  Miocene. 

Corbula    crassimarginata,    M.  &  H 

Plate  17,  figs.  14,  a,  b,  c. 
Corbula  crassimarginata,  Meek  anil  Hayden  (Oct.,  1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  425. 

Shell  very  small,  short,  oval-subtrigonal,  rather  gibbous  ;  right  valve 
but  slightly  larger  than  the  other  ;  basal  border  semi-ovate  in  Outline,  the 
most  prominent  part  being  toward  the  front,  rather  straighter  behind,  and 
very  distinctly  thickened  externally,  so  as  to  form  a  marginal  band,  which  is 
most  prominent  on  the  right  valve;  posterior  side  a  little  longer  than  the 
other,  and  subtruncated  at  the  extremity;  umbonal  slopes  forming  a  promi- 
nent oblique  ridge  from  the   back  part  of  each  beak  to  the  postero-basal 
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extremity,  which  is  subangular  in  outline;  beaks  small,  nearly  equal,  pointed, 
incurved,  and  located  slightly  in  advance  of  the  middle.  Surface  smooth,  or 
only  obscurely  undulated  near  the  umbo  of  the  right  valve,  and  showing,  in 
some  conditions  under  a  good  lens,  very  faint  traces  of  obsolete  radiating 
striae  near  the  thickened  border. 

Length,  0.15  inch  ;   height,  0.1,")  inch;  convexity,  0.09  inch. 

This  little  shell  is  remarkable  for  having  the  pallial  border,  particularly 
of  the  right  valve,  thickened  so  as  to  form  a  distinct  marginal  band;  and  for 
being  very  nearly  equivalve.  The  cardinal  margin  of  the  right  valve  seems  to 
overlap  that  of  the  other  slightly  ;  but,  in  all  other  respects,  their  borders  are 
almost  exactly  equally  prominent.  It  will  be  readily  distinguished  by  its 
obvious  characters  from  all  the  other  forms  known  in  these  formations;  and 
I  know  of  no  nearly-allied  foreign  species.  It  must  be  very  rare,  as  only  a 
single  specimen  has  yet  been  found. 

Locality  and  position. — Moreau  River,  Dakota  Territory  ;  from  the  Fox 
Hills  group  of  the  Upper  Missouri  Cretaceous  scries. 

Corbnla    inornata,    M.  &  H. 

Plate  30,  figs.  4,  a,  b,  c,  d. 
Corbnla  inornata,  Meek  and  Haydeu  (1856);  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  52. 

Shell  small,  oval-subtrigonal,  very  gibbous,  distinctly  inequivalve;  ante- 
rior side  of  right  or  larger  valve  irregularly  rounded  or  obliquely  truncated 
above,  and  subangular  below  ;  anterior  side  of  smaller  valve  more  narrowly 
rounded  ;  posterior  side  of  both  obliquely  truncated  above,  and  more  or  less 
distinctly  angular  below  ;  basal  margins  of  each  nearly  straight,  or  but  slightly 
convex  in  outline,  a  little  warped  laterally,  and  not  crenulated  within  ;  beaks 
subcentral,  that  of  right  valve  considerably  elevated  above  the  other,  flattened 
or  depressed  on  top,  incurved,  and  sometimes  truncated  at  the  point  by  press- 
ure against  that  of  the  other  valve.  Surface  nearly  smooth,  or  only  marked 
by  very  obscure  lines  of  growth,  and  a  few  indistinct,  irregular  undulations. 

Length,  0.27  inch;  height  of  right  valve,  0.23  inch;  height  of  left  valve, 
0.20  inch  ;  convexity  of  the  two  valves,  0.22  inch. 

The  posterior  umbonal  slopes  are  obtusely  angular  from  the  beaks  quite 
down  to  the  postero-basal  border,  and  within  this  angle  »n  the  truncated 
posterior  portion  of  each  valve,    but  more  distinctly  on   the  right,  a  narrow 
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groove  extends  from  the  back  part  of  the  beaks,  obliquely  backward  and 
downward  to  near  the  middle  of  the  anal  border.  On  internal  casts,  a  rather 
distinct,  broad,  obtusely  angular  depression  is  seen  just  back  of  the  beak  of 
each  valve,  apparently  as  though  corresponding  to  a  ridge  or  prominence  on 
the  interior  of  the  valves.  The  inequality  of  the  valves  results  almost  entirely 
from  the  greater  convexity  and  more  elevated  beak  of  the  right  valve,  and 
not  from  its  margins  extending  beyond  the  edge  of  the  other. 

Locality  (Hid position. — Long  Lake,  near  Fort  Pierre,  Dakota  Territory; 
from  the  Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 

Genus  CORBULAMELLA,  M.  &  H. 

Synon— Corbula  t  (sp.),  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  84. 

Corbulamella,  Meek  and  Hayden  (1857),  ib.,  143. — Gabb,  Synopsis  Moll.  Cret.  Formation,  111. — 
Stoliczka  (1S70),  Pala'out.  Iudica,  III,  37. 

Eli/m. — Corbula  ;  and  lamella*,  a  little  plate. 
Type. — Corbula?  gregaria,  M.  &•  H. 

Shell  small,  inequivalve,  subequilateral,  trigonoid-subglobose  ;  right  valve 
more  convex  than  the  left;  hinge  of  right  valve,  with  a  comparatively  large 
cartilage-pit  under  the  beak,  and  just  in  front  of  this  pit  provided  with  a 
conical  tooth  ;  left  valve  with  a  tooth  or  cartilage-process  fitting  into,  and 
partly  filling  the  pit  of  the  other  valve ;  interior  of  each  valve  with  a  very 
prominent,  spoon-shaped  process,  connected  with,  or  bearing  the  posterior 
muscular  scar;   pallial  line  apparently  a  little  sinuous. 

The  type  ot  this  genus  is  a  very  small  shell,  having  apparently  precisely 
the  form  and  hinge  of  Corbula,  but  differing  remarkably  in  the  possession 
of  a  very  prominent,  spoon-shaped  plate  or  process,  connected  with  the  pos- 
terior muscular  scar  of  each  valve.  This  process  is  somewhat  similar  to  that 
seen  in  Cardilia,  Deshayes,  but  more  prominent  and  rounded  below.  The 
nature  of  the  hinge  and  the  inequivalve  character  of  the  shell,  however, 
readily  distinguish  it  from  that  genus. 

At  first,  1  was  in  doubt  whether  or  not  this  genus  has  an  internal  carti- 
lage as  in  Corbula ;  but  a  single  specimen,  since  examined,  with  the  two 
valves  united,  and  the  cardinal  margins  exfoliated,  or  worn  away  so  as  to 
expose  the  hinge  from  above,  shows  that  the  tooth  or  process  of  the  left  valve 

*  It.  will  be  seen  that  Corbulalamella  would  have  been  the  correct  orthography  of  this  name  ;  but 
as  it  ■was  at  first  inadvertently  printed  as  above,  I  do  not  think  it  a  matter  of  sufficient  importance  to 
rendei  the  change  now  desirable,  especially  as  it  would  make  the  name  inconveniently  long. 
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dues  nol  entirely  fill  the  pii    under  the  beak  of  the  other  valve,  but  leaves 
space  enough  for  an  internal  cartilage,  as  in  Corbula. 

Nothing  is  known  in  regard  to  the  geological  range  of  this  genus  beyond 
the  fact  that  the  typical  and  only  known  species  occurs  in  the  Upper  Creta- 
ceous. 

Corbnlamella   gregaria,   M.  &  H. 

Plate  17,  figs.  13,  a,  b,  c,  d. 

Corbula?  gre.garia,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  84. 
Corbulamclla  gregaria,  Meek  and  Hayden  (1857),  ib.,  IX,  143. 

Shell  very  small,  globose-subtrigonal ;  anterior  side  rounded  below ; 
posterior  side  subtruncated  at  the  extremity ;  base  rather  broadly  rounded, 
sometimes  a  little  more  prominent  toward  the  front  than  behind  ;  dorsum 
sloping  abruptly  from  the  beaks  in  front  and  rear  ;  beaks  prominent,  gibbous, 
and  subcentral,  that  of  the  right  valve  rising  distinctly  above  the  other;  both 
incurved  nearly  or  quite  at  right  angles  to  the  hinge.  Surface  smooth,  or 
only  marked  by  very  obscure  lines  of  growth,  and  a  few  faint,  irregular, 
undulations. 

Length  and  height,  each  0.13  inch  ;  convexity,  0.10  inch. 

The  inequality  of  the  two  valves  consists  not  merely  in  the  more  elevated 
beak  and  more  gibbous  form  of  the  right  valve,  but  its  pallial  border  also 
extends  beyond  that  of  the  other  valve.  The  tooth,  or  cartilage-process,  of 
the  left  valve  is  larger  and  more  prominent  than  in  the  right.  The  anterior 
muscular  impression  is  narrow-ovate,  faintly  marked,  and  placed  near  the 
border;  the  posterior  impression  has  the  same  form,  and  appears  to  occupy 
nearly  or  quite  the  whole  surface  of  the  projecting  lamina,  which  is  sharp  on 
its  free  edge,  and  a  little  concave  or  spoon-shaped.  The  sinus  of  the  pallial 
impression  is  quite  shallow,  and  apparently  a  little  angular. 

Locality  and  position. — Occurs  in  great  numbers  on  the  Yellowstone 
River,  Montana  Territory  ;  in  beds  containing  a  mingling  of  the  fossils  of  the 
Fort  Pierre  and  Fox  Hills  groups,  or  formations  No.  4  and  No.  5  of  the  Upper 
Missouri  Cretaceous  series. 
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SAXICAVIDiE. 

t 

Genus  GLYCIMERIS,  Lamarck. 

Synoii. —  Glicimeris  (sp.),  Klein  (1753),  Ostrac,  170  (not  in  accordance  with  the  binomial  system). 

Glycimeris,   Lamarck   (1799),   Prodr.,  83. — Gray  (1847),  Zool.  Proceed.,  189;  and  (1851),  Brit. 

Aceph.  and  Brach.,  62. — H.  and  A.  Adams  (1855),  Gen.  Kcccnt  Moll.,  II,  350  (not  Browne, 

1756,  Humphrey,  1797,  nor  Stoliczka,  1870;   not  Glycymeris,  Lam.,  1801  and  1M09; 

uor  Solium.,  1817). 
Panopea,  Menard  do  la  Groye  (1807),  Ann.  du  Mus.,  IX,  135. 
Panopwa,  Lamarck  (1812),  Ex.tr.  d'uu  Conrs,  *  *  ;  and  (1818),  Hist.,  V,  456;  also  of  numerous 

others,  but  not  H.  and  A.  Adams,  1856,  uor  Stoliczka    1870. 

Etym. — ;  foinit .  sweet ;  fiipic,  a  part  or  portion. 

Type. — Mya  tflycimeris,  Burn  (=Panopea  Faujasi,  Menard  de  la  Groye). 

Shell  large,  transversely  oblong,  with  extremities  gaping,  and  surface 
concentrically  furrowed  and  covered  by  an  epidermis ;  hinge  with  a  single 
cardinal  tooth  in  each  valve,  fitting  into  a  corresponding  pit  in  the  opposite 
valve ;  ligament  attached  to  prominent  external  fulcra ;  pallial  impression 
continuous,  but  provided  with  a  deep  posterior  sinus. 

This  genus  is  closely  allied  to  Panomya,  Gray  (—  Panopcea,  H.  and  A. 
Adams,  1856,  =  Glycimeris,  Stoliczka,  1870),  but  differs  in  having  the  siphons 
of  the  animal  united  quite  to  their  free  extremities,  instead  of  being  separated 
at  the  ends.  The  shell  is  also  generally  thinner,  and  its  pallial  line  differs  in 
being  continuous  instead  of  interrupted  or  broken  up  as  in  PanorUya,  though 
it  is  deeply  sinuous  in  both.  Slight  differences  are  likewise  observed  in 
the  hinge-teeth  of  these  genera. 

Owing  to  the  fact  that  shells  belonging  to  several  genera  of  the  Anati- 
nidic,  closely  resembling  this  genus,  are  found  in  rocks  of  various  ages,  it  is 
difficult  to  ascertain  its  exact  geological  range.  We  frequently  see  species 
referred  to  it,  under  the  name  Panopcea,  even  from  the  Palaeozoic  rocks,  par- 
ticularly from  the  Carboniferous  and  Permian  ;  but,  although  some  of  these 
shells  very  closely  resemble  this  genus  in  form,  the  gaping  of  the  valves,  &c, 
it  is  almost  morally  certain  that  none  of  them  really  belong  even  to  the  same 
family.  At  least,  all  of  them  that  I  have  had  an  opportunity  to  examine 
differ  from  Glycimeris  (—  Panopcea  of  some)  in  being  very  thin  shells,  with 
a  minutely  granular  surface,  and,  so  far  as  known,  without  hinge-teeth. 
Hence,  they  fall  into  the  genera  Ckcenomya,  Allorisma,  and  other  groups. 
The  Triassic,  Jurassic,  and  some  of  the  so-called   Cretaceous  Panopseas  also 
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belong  In  the  genera  Pleuromya,  Platymya,  Myacites,  and  other  groups  of  the 
Anatinidee.  In  the  Cretaceous  rocks,  however,  we  meet  with  other  species, 
which,  so  far  as  is  yet  known,  seem  to  belong  to  lliis  genus.  It  also  occurs 
in  the  Tertiary  rocks,  and  is  now  represented  by  a  number  of  living  species 
in  our  existing  seas.  If  all  of  the  Cretaceous  species,  however,  that  seem 
(indistinguishable  from  this  genus,  really  belong  to  it,  it  would  appear  to  have 
attained  its  greatest  development  during  that  epoch. 

The  living  species  of  this  genus  have  a  wide  geographical  distribution, 
and  are  usually  found  burrowing  in  sand  at  and  near  low  water.  G. 
Australis  is  said  to  penetrate  sandy  bottoms  to  depths  of  several  feet. 
The  shells  of  G.  glycimeris  sometimes  attain  a  length  of  six  to  eight  inches 
(Woodward). 

The  name  Glycimeris,  which,  it  seems  to  me  the  rules  of  nomenclature 
will  compel  us  to  retain  for  this  genus,  has,  unfortunately,  been  applied  (with 
slightly-varied  orthography)  by  different  authors  to  widely  different  genera. 
It  was  used  as  far  back  as  1553,  by  Belloni,  for  a  group  which,  according  to 
Herrmannsen,  included  only  Nucula  and  Pectunculus,  Lamarck.  Klein  was, 
I  believe,  the  first  author  who  applied  it  to  a  group  including  the  genus  here 
under  consideration,  along  with  species  of  Mya  and  Lutraria.  As  neither  ol 
these  authors,  however,  come  within  the  binomial  rule  of  nomenclature,  they 
cannot,  I  should  think,  be  properly  regarded  or  quoted  as  the  founders  of 
genera. 

In  1799,  however,  Lamarck  applied  it,  in  a  strictly  binomial  sense,  to  the 
genus  here  described,  and  cited,  as  the  typical  species,  Mya  glycimeris. 
Consequently,  I  regard  him  as  the  founder  of  the  genus,  and  that  species  as 
its  type.  It  is  true,  he  afterwards  used  the  name  for  another  genus,  in  1801, 
and  at  a  later  date,  and  was  followed  in  this  by  many  authors ;  while  he  also 
subsequently  adopted  Menard  de  la  Groye's  later  name  Panopeea  for  the 
genus  here  under  consideration.  But  I  do  not  see  how  that  alters  the  case 
in  the  least;  for,  when  an  author  once  regularly  publishes  a  new  genus, 
designating  a  well-known  species  as  its  type,  he  has  no  further  control  over 
il,  and  can  only  modify  or  cancel  it  under  circumstances  where  it  would  be 
admissible  for  any  one  else  to  do  so.  If  his  typical  species,  as  proposed  in 
1799,  had  proved  to  belong  to  an  older  genus,  so  that  his  Gycimeris  of  that 
date   became  a  synonym,   then,   he   might,    according   to    the   rules   of  many 

naturalists,  have  used  the  name  for  another  genu>;    hut  this  was  not  the  case. 
32  h 
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Glycimeris   occidental! s,   M.  &  H. 

Plate  39,  figs.  9,  a,  b. 
Panopma  qccidentalis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  270. 

Shell  transversely  suhovate,  or  oblong,  moderately  gibbous  ;  anterior 
end  narrowly  rounded  ;  posterior  end  broader,  subtruncate,  and  distinctly 
gaping;  base  straight  along  the  middle,  rounding  up  abruptly  behind,  and 
more  gradually  in  front;  dorsum  in  Front  of  the  beaks  nearly  straight,  and 
declining  forward,  and  horizontal,  or  but  slightly  declining  behind  them  ; 
beaks  small,  rather  depressed,  somewhat  incurved  at  right  angles  to  the 
hinge,  located  a  little  in  advance  of  the  middle.  Surface  ornamented  by 
small,  irregular,  concentric  wrinkles,  which  are  most  distinct  in  the  region 
of  the  umbopes. 

The  only  specimen  of  this  species  yet  seen,  has  the  outer  layer  of  the 
shell  partly  exfoliated,  and  is  not  in  a  condition  to  have  preserved  fine  surface- 
markings,  if  they  ever  existed.  Part  of  the  posterior  side  and  base  are  also 
broken  away  ;  consequently,  it  is  possilde  that,  when  perfect  specimens  air 
obtained,  it  may  be  found  necessary  to  modify  the  foregoing  description 
in  some  respects,  especially  in  regard  to  the  form  of  the  adult  shell.  The 
curves  of  the  lines  of  growth,  however,  show  that  young  individuals,  when 
about  one  inch  in  length,  agreed  in  form  with  the  above  description. 

Not  having  seen  the,  hinge  and  interior  of  this  shell,  it  has  been  referred 
to  the  genus  Glycimeris  from  external  characters  only.  It  may  ho  congen- 
eric with  sonic  of  the  forms  included  in  the  genus  Myopsh,  Agassi/.,  1S45. 

As  near  as  can  be  determined  from  our  imperfect  specimen,  it  must  have 
been,  when  entire,  about  3.50  inches  in  length,  2  inches  in  height,  and  about 
1.42  inches  in  convexity. 

Locality  and  position. — Mouth  of  Judith  River  on  the  Missouri,  in  beds 
holding  a  position  at  the  horizon  of  the  top  of  the  Fox  Hills  group. 

SOLENIDiE. 

Genus  PHARELLA,  Gray. 

Synon.—Pharella,  Gray  (lKr>4),  Ann.  and  Mag.  N.  H.,  V,  24  ( 2d  ser.).— H.  and  A.  Adams  (1854),  Geu.  Recent 
Moll.,  II,  34:!.—  Chenu  (1862),  Man.  Conch.,  II,  22. 

Solen  (sp.),  of  many  authors  ;  not  of  Liuiucns. 

Etym. —  Pliarits  (dimin.). 

Type. —  Pharella  Javanica,  Linn.  (sp.). 

Shell  much  elongated  transversely,  suhcylindrical,  or  somewhat  com- 
pressed, with  both  ends  rounded  and   gaping;   surface  covered  with  an  oliva- 
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ceous  epidermis;  beaks  subcentral,  or  placed  about  half-way  between  the 
middle  and  the  front  ;  hinge  with  two  thin  teeth  in  the  right  valve,  and  three 
in  the  left,  the  middle  one  of  the  latter  bifid;  anterior  adductor-scars  elon- 
gated very  obliquely  forward  and  downward,  and  placed  near  the  anterior 
upper  margin;   pallial  sinus  very  small. 

The  animal  of  the  existing  species  of  this  genus  has  the  siphons  very 
short,  and  the  lobes  of  the  mantle  protected  by  a  wrinkled  epidermis.  The 
pedal  opening  is  terminal,  and  the  foot  straight  and  truncated. 

Species  apparently  belonging  to  this  genus  are  found  in  Cretaceous 
rocks;  but,  owing  to  the  fact  that  we  kuownothing  of  their  hinge-characters, 
and  rarely  see  any  traces  of  their  pallial  line,  we  cannot  be  positively  sure 
thai  they  belong  here.  The  genus  was  represented  during  the  Tertiary 
epoch;  while  some  three  or  four  species  are  known  to  exist  at  the  present 
time,  and  are  found  inhabiting  muddy  estuaries. 

This  seems  to  be  a  rather  small  group,  that  was  probably  not  much, 
if  any,  more  abundantly  represented  during  former  geological  periods  than 
at  present.  It  is  most  nearly  related  to  Pharus,  but  differs  in  the  details 
of  its  hinge-teeth,  and  in  wanting  the  strong,  oblique,  internal  ridge,  seen 
under  the  hinge  in  that  genus,  as  well  as  in  the  structure  of  the  animal. 

Pharella!   Dakotensis,    m   &  h 

Plate  1,  fig.  3. 

Solen?  Dakotensis,Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.j  IX,  242. 
Pharella?  Dakotensis,  Meek  and   Hayden  (Oct.,  1860),  ib.,  XII,   125.— Gabb  (1861),  Synop.  Moll.  Cret., 
164.— Meek  (1864),  Smithsonian  Check-List  Cret.  Fossils,  15. 

Shell  elongated  and  narrow,  rather  compressed  ;  dorsal  and  ventral  mar- 
gins nearly  straight  and  parallel;  posterior  extremity  very  narrowly  rounded, 
and  apparently  only  moderately  gaping  ;  beaks  scarcely  distinct  from  the 
dorsal  margin,  and  located  nearly  or  quite  centrally.  Surface  of  cast  retain- 
ing faint  traces  of  concentric  marks  of  growth  ;  cardinal  margin  of  cast  show- 
ing a  very  obscure  sulcus  along  its  entire  length,  both  before  and  behind  the 
beaks. 

Length,  about  1.55  inches  ;  height,  0.35  inch  ;  convexity,  0.20  inch. 

This  shell  resembles  Pharella?  equalis  (=  Solen  equalis,  d'Orbigny, 
Paleont.  Fr.,  Terr,  (.'ret.,  Ill,  pi.  350,  figs.  5  et  6),  more  than  any  species  I 
have  seen  figured  in  works  on  palaeontology;  but  it  is  proportionally  nar- 
rower, or  more  depressed  in  form. 
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The  only  specimen  yet  found  is  a  cast  apparently  of  the  interior,  but  it, 
may  be  of  the  exterior.  It  consists  of  the  two  valves,  lying  partly  open  in 
the  matrix,  in  their  natural  juxtaposition  with  relation  to  each  other.  It 
shows  no  traces  of  the  muscular  or  pallial  impressions,  and  presents  no  marks 
or  indentations  from  which  anything  can  be  inferred  in  regard  to  the  nature 
of  the  hinge;  consequently,  it  has  been  only  doubtfully  referred  to  the  genus 
Pharella,  though  it  agrees  more  nearly  in  form  with  that  than  any  of  the 
described  genera.     It  is  certainly  not  a  Solen. 

Locality  and  •position. — Dakota  group  of  the  Upper  Missouri  Cretaceous 
series  ;   mouth  of  Vermilion  River,  Nebraska. 

Genus  LEPTOSOLEN,  Conrad. 

Synon. — Siliquaria  (sn.),  Conrad  (1858),  Trans.  Acad.  Nat.  Sci.  Philad.,  Ill,  324  (not  Sebum. ). 
Lepiosolcn,  Conrad  (1867),  Am.  Jour.  Couch.,  Ill,  15  ;  and  ib.,  188. 

Etym. — Af7T7-Hf,  thin  ;  and  Solen. 
Type. — Siliqua  biplicata,  Conrad. 

Shell  transversely  elongated,  with  upper  and  lower  margins  straight  and 
parallel;  extremities  rounded  and  gaping,  or  the  posterior  sometimes  sub- 
truncated  ;  beaks  not  near  terminal;  hinge  with  one  small  tooth  in  the  right 
valve,  projecting  at  right  angles  inward  from  the  cardinal  margin,  with  its 
anterior  side  rounded,  its  posterior  truncated,  and  its  free  end  sharply  cuneate  ; 
interior  of  each  valve  provided  with  a  prominent  narrow  rib,  extending  from 
the  beaks  immediately  behind  the  tooth,  more  or  less  directly  downward, 
becoming  more  obscure  near  the  middle  of  the  valves,  and  dying  out  before 
reaching  their  ventral  margins. 

Mr.  Conrad  remarks  that  "this  genus  is  very  nearly  allied  to  Solena, 
Browne;  but  having  obtained  a  more  complete  view  of  its  interior  since  the 
generic  character  was  published,  I  find  that  the  anterior  muscular  impression 
is  chiefly  anterior  to,  though  its  posterior  end  nearly  covers,  the  rib,  which 
is  prominent  in  the  umbonal  region,  truncated  behind,  sloping  anteriorly,  and 
situated  behind  the  line  of  the  apex.  The  upper  margin  of  the  muscular 
impression  is  on  a  line  with  the  anterior  hinge-line.  In  Solena,  the  tooth  is 
narrowest  on  the  hinge-plate,  and  there  is  a  small  pit  before  it;  but,  in  Lep- 
tosolen,  the  tooth  is  broadest  on  the  hinge-plate,  and  tapers  to  a  very  acute 
edge,  which  expands  in  the  direction  of  the  shell's  [longer?]  diameter." 

The  species  yet  known  to  belong  to  this  genus  are  from  rocks  of  Creta- 
ceous age.     Leguminaria  Moreana,  d'Orbigny,  from  the  Cretaceous  of  France 
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(called  Machcera  Moreana  on  d'Orbigny's  plate),  almost  certainly  belongs  to 
this  group,  unless  there  may  be  some  differences  in  the  character  of  its  hinge, 
which  has  not  been  described  or  illustrated. 

Lcptosolcii    Conradi,    Meek. 

Plate  2,  figs.  12,  a,  h. 

Lcptosolen  Conradi,  Meek  (1872),  Hayden's  Second  Prelim.  Ann.  Report  U.  S.  Geologic.il  Survey  of  the 
Territories,  1511. 

Shell  elongate-oblong,  nearly  three  times  as  long  as  high,  moderately 
convex;  dorsal  margin  straight,  pallial  margin  more  or  less  nearly  straight, 
and  subparallel  to  the  dorsal,  being  a  little  convex  in  outline  in  front  ot  the 
middle,  thence  ascending  obliquely  forward  to  the  narrowly-rounded  anterior 
end  ;  posterior  margin  subf runcated  verticalhy,  but  rounding  abruptly  into  the 
dorsal  and  ventral  borders  above  and  below  ;  beaks  not  raised  above  the 
dorsal  margin,  and  very  inconspicuous,  their  position  being  only  indicated 
externally,  by  the  curves  of  the  marks  of  growth,  located  about  one-third  the 
length  of  the  valves  from  the  anterior  end;  surface  only  showing  fine  lines 
of  growth. 

Length,  1.04  inches;  height,  0.3G  inch;  convexity,  0.28  inch.. 

Internal  casts  of  this  species  show  the  impression  of  the  strong  internal 
ridge,  extending  directly  downward  from  the  beaks,  and  gradually  dying  out 
below  the  middle  of  the  valves.*  These  casts  also  show  the  impression  of  a 
single  small  tooth  in  the  right  valve,  just  in  front  of  the  upper  termination  of 
the  deep  furrow  left  by  the  strong  internal  ridge.  From  these  characters,  it 
is  evident  that  this  genus  is  allied  to  Siliqua,  Miihlfeldt  (Leguminaria,Schum.), 
but  differs,  as  pointed  out  by  Mr.  Conrad,  in  having  but  a  single  hinge-tooth 
in  the  right  valve,  instead  of  three  in  each  valve. 

Compared  with  Mr/  Conrad's  typical  species,  L.  Uplicatus  (Siliquaria 
biplicata,  Conrad,  Jour.  Acad.  Nat.  Sci.,  Ill,  pi.  34,  fig.  17),  our  shell  is  seen 
not  only  to  be  much  smaller  and  proportionally  shorter,  but  to  differ  in  not 
having  the  two  broad  prominences  radiating  forward  and  downward  from  the 
beak  of  each  valve,  as  in  that  species,  though  it  shows  a  single  very  obscure, 
broad  prominence,  extending  directly  downward  under  the  beaks,  and  widen- 
ing as  it  descends.  In  front  of,  and  behind  this,  there  is  also,  in  each  valve,  a 
scarcely  perceptible  concavity.  This  broad  prominence  also  imparts  a  slight 
convexity  to  the  outline  of  the  base,  just  at  the  point  where  the  base  in  Mr. 
Conrad's  species  is  sinuous. 

*  It  is  a  little  too  pointed  below,  and  made  to  look  too  much  like  an  accidental  break,  in  our  fignre. 
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It  is  probably  more  nearly  allied  to  Leptosolen  Mbreanus,  d'Orbigny  (sp.), 
already  cited,  but  differs  from  d'Orbigny's  figure  in  being  decidedly  straighter 
on  the  dorsal  margin,  and  wider  as  well  as  more  distinctly  truncated  poste- 
riorly. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas ; 
Dakota  group  of  the  Cretaceous  series  of  the  Upper  Missouri.  Discovered 
by  Professor  Mudge. 

PHOLADID^E. 

Genus  TUENUS,  Gabb. 

Synon— Turnus,  Gabb  (1864),Palseont.  California,  I,  145.— Stoliczka  (1870),  Palasont.  Indies,  III,  19. 

Gonioohasma,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  34  (subgenus). 

Xylophagella,  Meek  (1864),  ib.  (subgenus). 
Etym. — Turnus,  a  prince,  of  the  Butuli. 
Type. — Turnus  plena*.  Gabb. 

Shell  varying  from  transversely-oval  to  globose;  valves  closed  or  some- 
what gaping  behind  and  open  in  front;  anterior  hiatus  large,  formed  by  the 
oblique  truncation  of  the  anterior  ventral  margins  of  the  valves,  or  a  deep 
rectangular  notch  of  the  same;  dorsal  margins  of  the  valves  in  front  of  the 
beaks  ascending  and  recurved  ;  beaks  more  or  less  incurved  ;  surface  concen- 
trically striate  or  costate,  with  a  well-defined  oblicpie  or  vertical  linear 
umbonal  sulcus ;  interior  strengthened  by  two  ridges  in  each  valve,  the  ante- 
rior one  of  which  is  narrow,  smooth,  or  strongly  crenate,  and  corresponds 
exactly  to  the  position  and  direction  of  the  external  umbonal  furrow,  while 
the  posterior  one  is  usually  broader,  smooth,  and  directed  obliquely  backward 
and  downward  from  the  beaks  to,  or  toward,  the  posterior  basal  margin. 
(Accessory  valves,  if  there  were  any,  unknown.) 

The  foregoing  diagnosis  is  drawn  up  so  as  to  include,  along  with  the 
typical  form  of  the  genus,  two  other  types,  that  I  am  now  inclined  to  believe 
cannot  properly  be  separated  more  than  subgcnerically  from  each  other,  or 
from  Mr.  Gabb's  genus.  The  three  sections  or  subgenera  may  be  severally 
characterized  as  follows : 

1.  turnus,  Gabb  (typical). 

Shell  transversely  oval ;  anterior  hiatus  formed  by  the  oblique 
truncation  and  slightly  sinuous  outline  of  the  anterior  ventral  margins 
of  the  valves  ;  umbonal  sulcus  and  both  of  the  internal  ridges  very 
oblique,  narrow,  smooth,  and  extending  to  the  free  margins. — (Type 
as  already  stated.) 
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2.  goniochasma.  Meek. 

Shell  transversely  ovate-oblong;  hiatus  tunned  bv  a  deep  rectan- 
gular notch  in  the  anterior  ventral  margins ;  umbonal  sulcus  and 
corresponding  internal  ridge  slightly  oblique,  and  the  latter  finely  and 
obscurely  crenate  ;  posterior  internal  ridge  broad,  deep,  very  oblique, 
smooth,  and  not  extending  to  the  free  margins. — G.  Stimpsoni, 
M.  &  H. 

3.  xylophagella,  Meek. 

Shell  globose  ;  anterior  hiatus  formed   by  a  large,  deep,  rectan- 
gular  notch   in    the    anterior    ventral   margins;   umbonal    sulcus   and 
corresponding  internal   ridge  descending  vertically,  the   latter  being 
strongly  crenate  by  little  projecting  points  ;   posterior  internal  ridge  as 
in  the  last,  excepting  that  it  is  less  oblique  and  placed  in  front  of  the 
posterior  umbonal  slopes. — X.  elegantula,  M.  &  H. 
At  the  time   I   proposed   the  last  two  of  the  above   groups,  I   had  no 
knowledge  of  Mr.  Gabb's  genus  Turnus,  the  description  of  which  was  issued 
only  a  very  short  time  previous  to  the  publication  of  the  Smithsonian  list 
containing  my  names.     This  list  was  in  print  at  about  the  same  time,  but  I 
believe  not  issucd'for  a  month  or  six  weeks  after  copies  of  the  text  of  the 
California   report  containing  Mr.   Gabb's  name   had   Keen   distributed  ;    con- 
sequently, his  name  has  priority  of  date.     Since  seeing  his  figure  of  the  type 
of  his  genus,  and  that  of  an  intermediate  species  published  by  Dr.  Stoliczka, 
from  the  Cretaceous   rocks  of  India,  I  am  led,  as  already  stated,  to  believe 
that   both   of  my   proposed   groups   may  be  ranged  as  subgenera  under  the 
same.     It  is  still  possible,  however,  that  a   better   knowledge  of  these  shells 
may  render  it  desirable  to  separate  them  more  widely.     The  type   of  the 
group  Xylophagella,  especially,  will  be  seen  to  differ  rather  decidedly  from 
that  of  Turnus,  not  only  in  its  deep  rectangular  notch  or  hiatus,  but  by  its 
short  globose  form  and  distinctly  crenate  internal  anterior  umbonal  ridge. 
This  crenate  character  is   not  alone   produced  by  the  concentric  furrows  of 
growth  crossing   the  external   furrows   of  the  thin   shell,  as  in  the  type  of 
Goniochasma,  but  consists  of  projecting  points  that  leave  deep  little  punctures 
in  casts  of  the  interior. 

The  type  of  tin'  section  Goniochasma  has  much  the  appearance  of  Mar- 
tesia,  and  would  have  been  ranged  under  that  genus,  were  it  not  for  the  fact 
that  no  traces   of  an   accessory  or  dorsal  valve   have  been  seen  in  connection 
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with  any  of  the  numerous  specimens  found  in  their  burrows;  while  none  of 
them  show  any  indications  of  the  distinctly  rectangular  anterior  hiatus  having 
ever  been  closed  by  a  shelly  plate,  at  any  stages  of  their  growth.  In  addi- 
tion to  these  peculiarities,  internal  casts  always  show  a  broad,  oblique  furrow, 
just  above  each  posterior  umbonal  slope,  (see  fig.  9  a,  pi.  30),  that  must  have 
been  occupied  by  a  corresponding  posterior  internal  ridge  in  each  valve,  not 
found  in  Martesia,  and  apparently  representing  the  narrow,  less  oblique,  pos- 
terior internal  ridge  seen  in  each  valve  of  Turnus. 

Mr.  Grabb  does  not  say  whether  his  typical  species  of  Turnus  is  gaping 
posteriorly  or  not,  though  Dr.  Stoliczka  describes  the  Indian  species  pub- 
lished by  him  as  being  nearly  closed  behind.  He  expresses  the  opinion, 
however,  that,  as  the  animal  secreted  a  shelly  tube,  the  valves  "  must  have 
been  much  more  gaping  posteriorly  than  they  are  in  the  recent  Xylophagtz, 
which  only  slightly  protrude  out  of  their  shells."  Large  shelly  tubes,  some- 
times an  inch  in  diameter,  and  eight  or  nine  inches  in  length,  were  also  found 
so  associated  with  the  California  typical  species  of  Turnus,  as  to  lead  to  the 
conclusion  that  they  were  secreted  by  the  same.  So  far  as  yet  known,  how- 
ever, no  shelly  tubes  have  been  found  associated  with  either  of  the  Upper 
Missouri  species,  although  large  numbers  of  these  shells  have  been  found 
penetrating  masses  of  fossil  wood.  Both  of  the  Upper  Missouri  species  also 
seem  to  have  the  valves  always  tightly  closed  behind. 

So  far  as  has  been  positively  determined,  these  shells  occur  only  in  the 

Upper  Cretaceous;  though,  as  remarked  by  Stoliczka,  Pholas   Waldheimii, 

d'Orbigny,  from  the  Jurassic  or  Neocomian  of  Russia,  probably  belongs  to  the 

group. 

Turnus   (Goniocliasma)   Stimpsoni,   M.  &  H. 

Plate  30,  figs.  9,  a,  b. 

Xijlophaga  Stimpsoni,  Meek  and  Hayden  (May,  1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  141. 

Pholas?  Stimpsoni,  Meek  and  Hayden  (Oct.,  18G0),  ib.,  XII,  424. 

Goniocliasma  Stimpsoni,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  1G. 

Shell  transversely  ovate-cuneiform,  very  thin;  anterior  and  umbonal 
regions  gibbous,  more  compressed  posteriorly  ;  anterior  hiatus  extending 
from  the  base  above,  the  middle  of  the  valves,  and  from  the  front  back 
about  one-fourth  their  length  ;  dorsal  and  ventral  margins  nearly  straight 
and  parallel,  the  latter  rounding  up  abruptly  into  the  notch  in  front;  beaks 
strongly   incurved,    pointed,   rather    depressed,   and     placed   near    the    ante- 
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rior  extremity  ;     surface  ornamented  by  fine,  regular,  concentric  striae,  follow- 
ing the  flexures  and  curves  of  (lie  free  borders. 

Length,  0.40  inch  ;   height  and  convexity,  each  0  26  inch. 

The  concentric  striae  are  most  distinct  near  where  they  cross  the  linear 
furrows  descending  from  the  beaks  ;  but  diminish  in  size,  become  very  closely 
and  regularly  arranged,  and  very  minutely  crenate,  as  they  curve  upward 
between  this  line  and  the  margin  of  the  hiatus.  On  being  suddenly  deflected 
forward  upon  that  portion  of  the  valve  over  the  hiatus,  they  as  suddenly 
become  larger  and  more  distinct.  Of  the  two  internal  ridges,  the  anterior 
one  corresponding  to  the  single  furrow  of  the  exterior,  is  the  more  sharply 
defined.  The  posterior  ridge  is  the  larger,  and  leaves  upon  internal  casts  a 
broad,  rather  rounded,  deep  furrow,  extending  obliquely  from  the  back  part 
of  each  beak  to  the  postero-basal  margin. 

Traces,  of  apparently  the  pallial  line  seen  on  the  cast,  seem  to  indi- 
cate a  wide,  shallow,  nearly  rectangular  sinus,  between  the  anterior  and 
oblique  posterior  internal -ridges. 

This  species  was  named  in  honor  of  my  lamented  friend,  the  late  Dr. 
^Vi]liam  Stimpson. 

Locality  and  position. — Muscle-Shell  River,  Idaho  Territory  ;  in  the 
Fort  Pierre  group,  or  formation  No.  4  of  the  Upper  Missouri  Cretaceous 
series. 

T  u  r  ii  u  s    ( X  y  1  o  p  li  a  g  c  1 1  a )    elegant  ill  us,    M.  &  H 

Plate  30,  figs.  10,  a,  b,  c,  d,  e. 

Xylophaga  elegantula,Meeli  ami  Haydeu  (1H57),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  IX,  in. 
Xylophagella  elegantula,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  lfi. 

Shell  small,  globose-cordate,  with  its  closed  posterior  and  postero-basal 
margins  rounded  in  outline;  anterior  side  almost  entirely  occupied  by  the 
very  large  rectangular  hiatus,  which  extends  more  than  one-third  of  the  length 
of  the  valves  back  from  the  front  margin,  and  from  the  base  above  the 
middle;  umbones  rather  elevated  and  distinctly  incurved,  located  a  little  in 
advance  of  the  middle.  Surface  ornamented  by  small,  obscure,  regularly- 
arranged,  concentric  costse,  and  very  fine  lines  of  growth,  which  follow  the 
curves  and  angular  flexures  of  the  free  borders;  umbonal  groove  linear,  and 
nearly  vertical. 

Length,  height,  and  convexity,  each  about  0.19  inch. 
33  H 
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The  concentric  costse  are  rather  obscure  on  the  posterior  part  of  the 
valves;  but  on  reaching  the  narrow  groove  extending  from  the  beaks  almost 
directly  to  the  base,  a  little  in  advance  of  the  middle  of  the  valves,  the}' 
become  more  distinct,  and  are  deflected  abruptly  upward,  nearly  parallel  to 
the  vertical  margin  of  the  angular  hiatus,  becoming,  as  they  ascend,  very  fine, 
closely-arranged,  and  delicately-crenated  lines.  In  passing  upon  that  part  of 
the  valves  extending  out  over  the  hiatus,  these  fine  lines  are  abruptly  deflected 
forward  and  again  suddenly  enlarged,  but  continue  to  be  very  regular,  and 
rapidly  diminish  in  size,  and  converge  as  they  pass  toward  the  anterior 
extremity. 

The  grooves  left  on  the  internal  cast  by  the  internal  ridges  of  the  valves, 
are  much  as  in  the  foregoing  species,  excepting  that  the  one  corresponding  to 
the  vertical  groove  on  the  outside  of  the  valves  is  much  deeper,  and  regu- 
larly punctate  at  the  points  where  the  concentric  markings  cross  it,  while 
the  posterior  one  is  narrower,  less  oblique,  and  passes  down  in  front  of  each 
posterior  umbonal  slope,  instead  of  behind  and  above  it.  Nearly  all  the  space 
back  of  the  oblique  posterior  sulcus  of  the  cast  is  occupied  by  a  large  leaf- 
like  muscular'?  scar.  The  sinus  of  the  pallial  impression,  as  seen  on  inter- 
nal casts,  is  narrow,  nearly  vertical,  and  ascends  more  than  half-way  up 
between  the  posterior  oblique  groove  and  the  vertical  one  in  advance  of  it. 

Locality  and  position. — Same  as  last. 

Genus  MARTESIA,  Leach. 

Synon.—Martesia  (Leach,  MS.),  Blaiuv.  (1824),  Diet.  Sci.  Nat.,  *  \— Desh.,  ib.,  Ill,  421.— Sowerby,  jr., 
Conch.  Man.,  186.— Gray  (1847),  Zool.  Proceed.,  188,  and  (1851)  Ann.  and  Mag.  N.  H., 
VIII,  380.— H.  and  A.  Adams  (lb5(i),  Gen.  Recent  Moll.,  II,  330.— Tryon  (1862),  Classi- 
fication Plwhulidw,  Proceed.  Acad.,  89;  also  (1873)  Am.  Marino  Conch.,  127. 
Martresia,  Gray  (1842),  Syuon.  Brit.  Mus.,  91.     (Typogr.  error.) 

Etym.— ? 

Type. — M.  striata  (=  Photas  clavata,  Lara.). 

Shell  transversely  ovate-oblong,  equivalve,  generally  produced  poste- 
riorly ;  anterior  hiatus  closed  in  .the  adult  by  a  shelly  plate ;  surface  with 
concentric  sculpturing,  crossed  by  a- single  umbonal  furrow;  umbonal  valve 
single;  dorsal  and  ventral  margins  with  lanceolate  accessory  pieces,  or  valves. 

This  genus  will  be  readily  distinguished  from  the  last  by  its  anterior 
hiatus  becoming  closed  by  a  shelly  secretion  in  the  adult,  as  well  as  by 
wanting  the  posterior  internal  ridge  of  that  group.  If  Turnus  has  no  acces- 
sory valve,  as  appears  to  be  the  case,  that  would  be  another  strongly-marked 
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distinction  ;  though  it  is  not   always  easy  to  determine  whether  or  not  fossil 
species  may  have  had  such  supplementary  parts. 

The  geological  range  of  this  genus  has  not  been  very  satisfactorily  deter- 
mined, but  we  have  some  reasons  for  believing  that  it  may  possibly  date 
back  to  the  Permian  or  Carboniferous  period.  At  any  rate,  a  shell  described 
by  the  writer  from  rocks  apparently  of  Carboniferous  age  in  Texas  (Martesia  ? 
Roessleri)  was  thought,  by  Mr.  Tryon,  of  Philadelphia,  an  excellent  authority  on 
the  Plioladacea,  most  probably  to  belong  to  this  genus.  In  the  Jurassic  rocks, 
its  existence  seems  to  be  established  by  the  discovery  of  several  species, 
among  which  may  be  mentioned  M.  recondita  (=  Pholas  recondita,  Phillips, 
Geol.  Yorks.,  pi.  3,  tig.  19).  Several  well-defined  species  of  this  genus  are 
also  known  from  the  Cretaceous,  and  it  also  ranges  through  the  Tertiary, 
and  is  likewise  represented  in  our  existing  seas,  where  it  probably  about 
attains  its  greatest  development.  The  living  species  are  generally  found 
burrowing  in  floating  wood,  and  seem  not  to  be  entirely  marine  in  their 
habits,  as  H.  and  A.  Adams  mention  finding  M.  rivicolor  perforating  floating 
logs  in  t lie  river  Pantai,  in  Borneo,  twelve  miles  from  the  sea,  where  the 
water  was  perfectly  fresh. 

Martesia   cuneata,    M.  &H. 

Plate  30,  figs.  8,  a,  b. 

Pholas  cuneata,  Meek  and  Hayden  (March,  1858),  Proceed.  Acad.  Nat.  Sci.  Philad.,  X,  53. 
Fhulas  (Martesia)  cuneata,  Meek  and  Hayden  (Oct.,  1860),  ib.,  XII,  424. 

Shell  small,  thin,  transversely  elongated,  and  a  little  arcuate ;  gibbous 
and  truncated  anteriorly,  cuneate,  and  very  sharply  rounded  behind;  posterior 
gape  very  slight ;  anterior  hiatus  formed  by  a  rectangular  notch  extending 
about  half-way  up  from  the  beaks,  and  but  a  short  distance  back  from  the 
anterior  margin  ;  callous  plate  filling  the  hiatus  at  maturity,  very  thin,  smooth, 
and  slightly  ventricose ;  beaks  depressed,  incurved,  and  nearly  terminal ;  sur- 
face marked  by  fine  lines  of  growth,  and  small,  rather  obscure,  concentric 
costae  or  wrinkles,  which  are  only  visible  on  the  more  gibbous  anterior  and 
antero-central  portions  of  the  valves;  umbonal  furrow  linear,  extending 
a  little  obliquely  backward  and  downward,  so  as  to  intersect  the  base  in 
advance  of  the  middle.     Accessory  valves  unknown. 

Length,  0.37  inch;  height  at  the  anterior  end,  0.18  inch:  convexity, 
0.16  inch. 
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It  is  probable  that  the  concentric  lines,  where  deflected  upward  in  front 
of  the  transverse  groove,  are  minutely  eremite  ;  but  the  only  specimen  seen,  is 
not  in  condition  to  retain  such  delicate  markings,  if  they  ever  existed.  The 
posterior  muscular  scar  is  seen  on  the  internal  cast  to  be  very  narrow,  elon- 
gated, and  placed  near  the  dorsal  margin,  a  little  behind  the  middle  of  the 
valves,  while  the  deep  pallial  sinus  is  rounded  at  the  extremity. 

It  is  not  without  some  doubts  that  this  shell  has  been  referred  to  the 
genus  Martesia,  as  but  a  single  imperfect  specimen,  showing  no  traces  of  the 
accessory  valves,  has  been  seen. 

Locality  and  position. — Long  Lake,  near  Fort  Pierre,  Dakota  Territory; 
in  the  Fox  Hills  group,  or  No.  5  of  the  Upper  Missouri  Cretaceous  series. 

TEREDIDiE. 
Genus  TEREDO,  Linnaeus. 

Synon. — Teredo,  Pliny,  SeHiiis,  Adanson,  and  other  prc-Liunsean  authors. 

Teredo,  Linnaeus  (1758),  Syst.,  ed.  x,  651;  and  (1767)  t&.,  ed.  xii,  1267.— Brug.  (1769),  Encyc. 
Meth., I, xii.—  Spengl.  (1792),  Skrivt.  Nat.  Selsk.,  II,  99.— Lamarck  (1799),  Prodr.,  90; 
and  (1801)  Syst.,  129.— Cuvier  (1812),  Ann.  du  Mus.,  XIX,*;  and  (1817)  R.  An.,  II, 
493.— Lamarck  (1818),  Hist.,  V,  438.— Rang  (1829),  Man.,  346.— Menke  (1830),  Syu., 
2d  ed.,  122.— W.  Thompson  (1835),  Jam.,  Edinbg.  New  Phil.  Jour.,  XVIII,  121.— Swain- 
son  (1640),  Malac,  364.— D'Orbigny  (1845),  Paleont.  Fr.  Terr.  Cret.,  Ill,  301.— Gray 
(1847),  Proceed.  Zool.  Soc.  Lond.,  part  xv,  188.— H.  and  A.  Adams  (1856),  Gen.  Recent 
Moll.,  11,331.—  Tryon(  1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  104;  and  (1873)  Am. 
Mar.  Conch.,  129,  &c. 

Calohates,  Gould  (1862),  Proceed.  Boat.  Soc.  N.  H.,  VIII,  280  ;  and  (1662)  Otia  Conch.,  241.— 
Tryon  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  117. 

Eiyrn. — rtpriSuv,  the  ancient  name  of  the  ship-borer. 
Type. — Teredo  navialis,  Linn. 

Shell  small,  globose-trilobate,  gaping  anteriorly  and  posteriorly ;  surface 
concentrically  striated,  and  each  valve  crossed  by  a  single  more  or  less  nearly 
vertical  umbonal  furrow ;  cardinal  margin  reflexed  in  front ;  interior  provided 
in  each  valve  with  a  long,  slender,  curved  process  for  the  attachment  of  the 
pedal  muscles.  Burrow-tubes  shelly,  subcylindrical,  sometimes  concamerated. 
Siphonal  palletes  of  the  animal  simple,  oblong,  often  truncated,  entire;  some- 
times stilt-shaped,  with  the  basal  prolongation  bony. 

H.  and  A.  Adams  include,  as  subgenera  under  Teredo,  Xylotrya,  Leach, 
and  Uperolus,  Guettard ;  but  Mr.  Tryon,  who  has  given  especial  attention  to 
this  and  allied  families  of  Mollusca  separates  the  latter  two  groups  as  distinct 
genera,  on  account  of  the  solitary  burrows,  the  compound  pinnate  nature  ot 
the  siphonal  palletes,  and  the  broad  valves  of  the  first;  and  the  club-shaped, 
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contorted  burrows,  and  narrow  elongate  valves  of  the  latter.  He  admits 
Calobates  of  Gould,  however,  as  a  subgenus  under  Teredo.  Adopting  this 
view,  the  typical  section  and  subgenus  may  be  separately  characterized  as 
follows  : 

1.  teredo,  Linnaeus  (typical). 

Animal  with  siphonal  palletes,  simple,  oblong,  often  truncated. — 
(Type  as  above.) 

2.  CALOBATES,   Gould. 

Animal  with   siphonal  palletes,  large,  stilt-shaped,  and  bony. — 
T.  t/ioracites,  Gould. 

It  is  scarcely  necessary  to  remark  that  it  would  generally  be  impossible 
to  distinguish  among  fossil  species  the  last  section,  or,  indeed,  the  groups 
Xylotrya  and  Uperotus,  from  the  typical  Teredines,  by  the  differences  observ- 
able in  the  palletes  alone,  because  these  delicate  parts  are  very  rarely  found 
in  a  fossil  state.  The  differences  in  the  shells  and  tubes  of  Xylotrya  and 
Uperotus,  however,  will,  perhaps  in  most  cases,  enable  the  palaeontologist  to 
distinguish  them  from  Teredo. 

The  ship-borers,  or  "  ship- worms,"  as  the  Teredines  are  often  (from  the 
worm-like  form  of  the  animal)  improperly  called,  were  well-known,  even  to 
the  ancients,  in  consequence  of  their  habit  of  burrowing  in  the  bottoms  of 
ships,  and  all  other  wooden  structures  exposed  to  the  sea-water,  or  sometimes 
even  to  brackish-waters.  The  injury  they  do  in  this  way  is  often  very  great ; 
and  there  seems  to  be  no  reliable  means  of  preventing  their  ravages,  except- 
ing the  expensive  one  of  applying  copper  or  other  metallic  sheathing  over 
the  whole  of  the  submerged  surface.*  Like  some  other  pests,  however,  their 
injurious  habits  are  not  wholly  unattended  by  some  compensating  good,  as 
they  often  cause  old  wrecks  and  floating  timbers,  that  would  otherwise 
obstruct  the  entrances  to  harbors  and  rivers,  to  break  to  pieces  and  disappear. 
Their  burrows,  or  borings,  usually  follow  more  or  less  nearly  the  direction  of 
the  grain  of  the  wood,  excepting  at  the  immediate  start  into  the  side  of 
planks  or  timbers,  but  are  often  tortuous,  and  generally  lined  with  a  calca- 
reous secretion.  They  increase  gradually  in  size  from  the  external  opening, 
which  is  very  small  and  never  increases  in  size,  to  the  inner  extremity  ;  and, 
in  excavating  their  way  in,  the  animals  scrupulously  avoid  coming  in  contact 

*  I  was  informed  iu  Florida,  that  the  "  ship-borer"  will  not  attack  piles  or  other  structures  made 
of  the  trunks  of  Palms;  but  these  are  not  solid  and  tirm  enough  for  structures  requiring  great  strength. 
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with  each  other;  that  is,  where  two  are  boring  in  directions  that  would 
cause  them  to  cross  each  other's  paths,  one  or  both  instinctively  turn  aside, 
leaving  a  more  or  less  thin  wall  of  wood  between  the  two  burrows. 

It  has  long  been  a  matter  of  speculation,  and  quite  different  views  are 
yet  entertained,  in  regard  to  the  agency  by  which  these  little  creatures  manage 
to  penetrate  the  hardest  kinds  of  wood,  and  some  allied  genera  of  mollusks 
even  hard  rocks.  It  is  now  believed  by  many,  however,  that  this  is  mainly, 
if  not  entirely,  accomplished  by  the  attrition  of  the  surface  of  the  anterior 
part  of  their  valves,  which  is  always  covered  by  little  sharp  projections, 
against  the  substance  that  they  wish  to  penetrate.  Others  maintain  that  it  is 
by  means  of  the  muscular  foot,  that  the  animal  excavates  its  burrows. 

As  in  many  other  cases,  we  cannot,  in  the  present  state  of  palseonto- 
logical  science,  state  very  nearly  at  what  period  the  Teredines  made  their  first 
appearance.  Borings  of  wood,  very  similar  to  (hose  of  Teredo,  have  been 
found  even  in  the  Carboniferous  rocks,  and  referred  to  this  genus  (T  antiqua, 
McCoy)  ;  also,  from  the  Jurassic  ;  but  there  is  no  certainty  that  the  mollusks 
that  formed  these  borings  would  fall  properly  into  the  genus  Teredo  as 
restricted  by  modern  conchologists.  Iudeed,  the  probabilities  are  that  the 
Palaeozoic  species,  at  least,  would  be  found  to  present  generic,  if  not  greater 
differences,  if  we  had  the  means  of  knowing  all  of  their  characters.  In  the 
Cretaceous,  however,  we  find  not  only  the  burrows,  but  the  delicate  valves  ol 
a  number  of  species  that  agree  so  nearly  with  the  corresponding  parts  of  the 
modern  typical  species  of  Teredo,  as  to  leave  little  or  no  room  for  doubts  in 
regard  to  their  belonging  to  that,  or  some  very  nearly  allied  genus.  It  is 
also  represented  in  the  Tertiary  rocks,  and  in  our  existing  seas  and  estu- 
aries. The  known  living  species  are  not  very  numerous ;  but  it  is  probable 
that  the  genus  nearly  or  quite  attains  its  greatest  development  at  the  pres- 
ent time.  Although  the  number  of  known  recent  species  is  not  very 
great,  vast  numbers  of  individuals  exist  in  almost  all  seas;  the  geuus  having 
a  nearly  world-wide  distribution. 

Teredo   selliforinis,   M.  &  H. 

Plate  17,  figs.  19,  a,  b,  c,  d. 
Teredo  selliformis,  Meek  and  Ilajden  (May,  1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  178. 

Shell  subglobose ;  posterior  side  narrowly  rounded  above,  and  provided 
with  a  broad  angular  notch  below  ;  anterior  ventral  side  having  a  very  large 
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hiatus,  formed  by  ;i  similar  but  deeper  rectangular  notch,  which  extends  from 
the  base  nearly  balf-way  up  to  the  beaks,  and  back  almost  to  the  middle  of 
the  valves;  base  between  the  anterior  and  posterior  notches,  extended  down- 
ward in  the  form  of  a  narrow  prolongation,  which  curves  under,  and  is  the 
only  part  of  the  ventral  borders  of  the  two  valves  that  comes  in  contact ;  beaks 
elevated,  gibbous,  incurved,  and  located  between  the  middle  and  the  anterior 
margin.  Surface  ornamented  by  small  concentric  lines,  which  are  curved 
and  deflected  parallel  to  the  great  irregularities  of  the  free  borders,  and 
crossed  by  two  radiating  grooves,  the  posterior  of  which  passes  from  the  back 
part  of  the  beaks  obliquely  downward  and  backward  to  the  corner  of  the 
posterior  notch ;  and  the  other,  which  is  more  distinct,  extends  almost 
directly  downward  to  the  extremity  of  the  ventral  prolongation. 

Length,  of  a  medium-sized  specimen,  0.16  inch ;  height,  0.14  inch  ; 
convexity,  0.13  inch. 

On  the  posterior  side  of  the  shell,  the  concentric  lines,  or  wrinkles, 
are  comparatively  large,  rather  irregular  and  depressed  ;  but  where  deflected 
upward  parallel  to  the  straight  vertical  margin  of  the  anterior  hiatus,  they 
become  very  fine,  regular,  closely  arranged,  and  minutely  and  beautifully 
crenulate.  On  being  suddenly  deflected  horizontally  forward  upon  that  part 
of  the  anterior  extending  over  the  hiatus,  they  become  again  suddenly 
enlarged,  but  continue  to  be  very  regular,  and  seem  to  retain  some  traces  of 
crenulations. 

The  posterior  oblique  groove  is  so  much  larger  and  deeper  on  internal 
casts  than  on  the  exterior  of  shell,  as  to  indicate  the  presence  of  a  corre- 
sponding strong  ridge  on  the  inside  of  the  valves  ;  while  the  other  nearly 
vertical  groove  is  smaller  and  less  distinct  than  on  the  external  surface. 

The  tubes  are  rather  small,  nearly  straight,  or  sometimes  a  little  bent; 
and  increase  gradually  from  one  extremity  to  the  other.  They  usually  pene- 
trate the  fossil  wood  in  which  they  are  found,  nearly  parallel  to  each  other, 
and  are  often  crowded  so  as  to  leave  narrow  spaces  between.  They  vary  in 
size  from  0.10  to  0.20  inch  in  diameter,  and  sometimes  seem  to  have  been 
provided  with  a  few  incomplete,  irregular,  transverse  septa,  near  the  smaller 
or  outer  extremity. 

Locality  and  position. — Fort  Clark,  on  the  Missouri,  Dakota  Territory  ; 
in  the  Fort  Pierre  group,  or  formation  No.  5  of  the  Upper  Missouri  Creta- 
ceous series. 
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Teredo    globosa,    M.  &  H. 

Plate  30,  tig.  13  (burrows). 
Teredo  globosa,  Meek  and  Hayden  (1858),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  X,  53. 

Fig.  31.       Fig.  32.  Shell  globose-cordate,  thin  ;   posterior  side   rounded 

'•.    f     ~'\     or   subtruncated,   and   nol    very  widely    gaping;    anterior 
\>4       «- 4<Jf -^    hiatus  large,  rectangular,  extending  from  the  middle  of  the 

j,i  W  lit.    1¥  °  '  ° 

\0?  base  half-way  up  the  valves;  dorsum  rounding  poste- 
Teredo  globosa,  M.  &  H.*  riorly ;  umbonal  region  gibbous;  beaks  distinctly  in- 
Fig.  3i.  Posterior  view,    curved    oblk     ]      forward,    located    in    advance,    of   the 

magnified  three  di-  l        J 

ameters.  middle.     Surface  ornamented  by  concentric  lines,  which 

Fig.  32.  Left  side  view  in  n     i       n 

of  same,  magnified  tollow  the  curves  and  angular  flexures  ot  the  tree  border, 
m  same  way.  an(j  are  crossec|   hy  an  obscure,  small  groove,  descend- 

ing from  the  beaks. 

Length,  0.23  inch  ;   height,  0.24  inch  ;  convexity,  0.22  inch. 

The  parts  of  the  ventral  borders  of  the  valves  which  come  in  contact 
beneath  are  comparatively  narrow  and  prolonged  downward  ;  being  that  por- 
tion of  the  base  between  the  anterior  angular  hiatus  and  the  much  smaller 
oval  aperture  formed  by  the  gaping  of  the  valves  behind.  I  have  not  been 
able  to  determine  very  exactly  the  nature  of  the  vertical  groove  descending 
from  the  beaks.  On  internal  casts,  it  is  small,  and  passes  from  the  beaks 
to  the  corner  of  the  anterior  notch,  thence  down  near  its  vertical  margin 
to  the  base.  Some  little  distance  back  of  this  groove  (on  the  cast),  there  is 
sometimes  a  single,  raised,  thread-like  line  extending  from  the  beaks  nearly 
straight  down  to  the  base.  Between  this  line  and  the  groove,  there  is  a 
narrow  band-like  space,  passing  down  from  the  beaks,  which  is  a  little  more 
elevated  and  rougher  than  other  parts  of  the  cast. 

Our  specimens  are  not  in  a  condition  to  show  very  clearly  the  details  of 
the  surface-markings ;  but  the  concentric  lines  can  be  seen,  as  usual,  to  be 
coarser  and  less  regular  on  the  posterior  side;  and,  under  a  good  lens,  they 
are  seen,  where  deflected  upward  parallel  to  the  margin  of  the  anterior  hiatus, 
to  be  fine,  regular,  and  minutely  crenulate. 

The  tubes  (see  pi.  30,  fig.  13)  are  generally  nearly  straight  and  parallel, 

*  Figures  of  the  shell  of  this  species  having  been  inadvertently  omitted  in  making  up  the  plates, 
the  above  cuts  of  the  same  are  introduced  here  to  aid  in  its  identification. 
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but.  sometimes  curved  or  variously  bent,  and  often  closely  crowded.  They 
are  faintly  marked,  at  regular  intervals,  by  obscure  annular  impressions, 
which  pass  around  somewhat  obliquely  ;  and  some  of  them  are  at  places 
provided  with  a  few  transverse  septa.  Diameter  varying  from  0.20  to  0.35 
inch. 

This  species  will  be  distinguished  from  the  preceding  by  the  absence 
of  a  notch  or  sinus  in  the  bonier  of  its  posterior  side,  and  by  having  its  dorsal 
margin  rounding  regularly  down  behind,  instead  of  nearly  horizontal.  It  also 
differs  in  having  no  traces  of  the  obscure,  oblique,  posterior  sulcus  on  internal 
casts,  and  in  the  annular,  or  ringed,  appearance  of  its  tubes,  which  are  also 
larger  than  those  of  that  species. 

Locality  and  position, — Same  as  last. 
34  H 


GASTEROPODA. 

SOLENOCONCim 

DENTALIID^E. 

Genus  DENTALIUM,  Linn. 

Synon. — Tubulus,  Dentale,  Dentalis,  Syringites,  &c,  wholly,  or  in  part,  of  pre-Linmean  authors. 

Dentalium,  Linnaeus  (1758*),  Syst.  Nat.  (ed.  X),  785.— Lamarck  (1799),  Prodr.  Syst,,  78;  and 
(18011  Syst.  An.,  32R;  also  (1818)  Hist.,  V,  341.— Blainv.  et  Defr.  (1819),  Diet.  Sci. 
Nat.,  XIII,  69.— Blainv.  (1834),  «7>.,  XXXII,  286;  and  (1825)  Malac.,  496.— Desh.  (1825), 
Monogr.  in  Mem.  Soc.  Nat.  Hist,  de  Paris,  II,  321  ;  and  (1830)  Encyc.  M€th.,  Ill,  65.— 
Reeve  (1841),  Proceed.  Zool.  Soc,  73 ;  and  (1842)  Conch.  Syst.,  II,  5. — Forties  and 
Hanley  (1853),  Hist.  Brit.  Moll.,  II,  448— H.  &  A.  Adams  (1854),  Genera  Eecent  Moll., 
I,  458.— Gould  &  Binney  (1870),  Invert.  Mass.  (2d  ed.),  266.— Tryon  (1873),  Am. 
Marine  Couch.,  96 ;  aud  of  numerous  others. 

Ktym. — Dens,  a  tooth. 

Type. — Dentalium  elephantinum,  Linn. 

Shell  slender,  tubular,  regularly  tapering,  and  more  or  less  arcuate  from 
the  aperture  to  the  posterior  open  end  ;  aperture  simple,  not  constricted  ; 
posterior  opening  small,  without  a  proper  slit  or  denticulations,  but  some- 
times with  a  faint  dorsal  (or  dorsal  and  ventral)  marginal  indentation,  and  a 
thin,  slightly  projecting,  inner  tube,  ending  in  a  dorso-ventral  oval  opening; 
surface  ornamented  with  longitudinal  costse  or  striae. 

In  this  singular  genus,  the  animal  has  a  remarkably  simple  structure, 
being  without  tentacles  or  eyes,  or,  indeed,  even  without  a  well-developed 
head,  and  only  a  rudimentary  foot.     Yet  it  is  known  to  have  red  blood. 

The  genus  Dentalium  dates  back  to  the  Devonian  epoch,  and  also  ranges 
through  rocks,  of  all  subsequent  ages.  It  is  also  well  represented  in  our 
existing  seas,  where  the  recent  species  generally  occur  in  deep  waters,  bur- 
rowing in  mud  and  sand. 

Dentalium    gracilc,    H    &  M. 

Plate  18,  figs.  13,  a,  6,  c,  d. 

Dentalium  gracile,  Hall  aud  Meek  (1854),  Mem.  Am.  Acad.  Arts  &  Sci.,  Boston,  V  (n.  s.),  393,  pi,  3,  tig.  11. 
Dentalium  fragile,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  69. 

Shell  long,  slender,  gently  curved  from  the  apex  to  the  larger  extremity  ; 
section  and  aperture  very  nearly   or  quite   circular;   surface  ornamented  by 

*  I  am  aware  that  the  name  Dentalium  was  used  by  Aldrovandus  as  far  back  as  Hi  12.  and  by  Lin- 
naeus in  1T40  ;  but  as  the  binomial  system  only  dates  back  to  Liunaeus's  tenth  editiou,  I  do  not  go  behind 
its  issue  for  the  dates  or  authors  of  genera. 

266 
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rounded,  thread-like,  longitudinal,  raised  lines,  which  are  crossed  somewhat 
obliquely  upward  from  the  inner  to  the  outer  side  of  the  curve,  by  very  tine, 
regular  lines  of  growth  ;  the  longitudinal  lines  terminating  abruptly  a  little 
below  the  apex,  or  smaller  extremity  (where  they  number  about  fourteen), 
and  increasing  in  number  by  intercalation,  and  diminishing  in  size  and  regu- 
larity toward  the  larger  end,  so  as  to  become  nearly  obsolete  on  the  lower 
half  of  the  shell. 

Diameter  at  smaller  end,  0  05  inch  ;  diameter  of  a  fragment  1.16  inches 
in  length,  0.15  inch  ;  diameter  of  largest  fragment  near  aperture,  0.22  inch. 

Since  describing  this  shell  under  the  name  of  D.  fragile,  I  have  seen 
other  specimens,  which  show  that  it  varies  a  little  in  thickness  and  some  of 
its  other  characters,  so  that  there  seems  to  be  no  satisfactory  constant  differ- 
ences by  which  it  can  be  distinguished  from  D.  gracile  of  Hall  and  Meek. 
Still  it  is  possible  that  a  more  complete  series  of  specimens  from  the  two 
localities  may  show  some  slight  differences  by  which  they  can  be  separated. 

Compared  with  foreign  species,  this  will,  in  the  first  place,  be  at  once 
distinguished  from  the  Cretaceous  D.  decussation,  Sowerby,  by  its  smaller 
size,  more  gradually  tapering  form,  and  finer  and  closer  longitudinal  striae  ; 
that  is,  making  the  comparison  with  d'Orbigny's  figure  of  that  species  in  the 
Paleont.  Fr.,  t.  II,  40J,  pi.  236,  figs.  1-6,  Sowerby's  figure  being  very  unsatis- 
factory. It  is  perhaps  more  nearly  related  to  D.  crassulutn,  Stoliczka,  from 
the  Cretaceous  of  India,  but  differs  in  being  less  pointed  at  the  immediate 
apex,  and  more  finely  striated  toward  the  other  extremity. 

Locality  and  position — The  type-specimens  of  this  species  were  found 
on  Sage  Creek,  Dakota,  in  the  upper  beds  of  the  Fort  Pierre  group ;  and 
those  figured  on  our  plate  were  found  at  about  the  same  horizon  on  the 
Yellowstone  River. 

Genus  ENTALIS,  Sowerby. 

Synoti. — Antalis.  Entale,  Enlaliies,  &c,  wholly  or  iu  part,  of  pre-Liunseau  authors. 

lEntaliuv),  Defrance  (1819),  Diet.  Sci.  Nat.,  XIV,  517  (=  Pharetrium,  Konig,  1825). 
Entalis,  Sowerby  (1839),  Man.  Conch.,   42.— Gray  (1844),  Synop.  Brit.  Mus.,  58;    and   (1847) 
Proceed.  Zool.  Soc  ,  158.— Stoliczka  (1870),  Palajont.  Indica,  II,  438. 

Etym.—  ? 

Type. — Dentalitim  cntale,  Linn. 

Shell  tubular,  gradually  tapering  and  more  or  less  arcuate  from  the 
aperture  to  the  open  posterior  extremity  ;  aperture'  circular,  simple,  without 

4 

constriction;    posterior  opening  small,  provided   with   a  slightly  projecting, 
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thin,  inner  layer,  having  a  broad  notch,  or  sinus,  on  the  dorsal  side,  that  is  con- 
tinued as  a  more  or  less  deep  slit  through  the  outer  shell ;  surface  smooth 
or  longitudinally  striated. 

This  group  is  difficult  to  distinguish  from  Dentalium  among  fossil  spe- 
cies ;  the  specimens  of  which  are  most  generally  found  with  the  slender  end 
bearing  the  characteristic  dorsal  slit,  broken  away.  Indeed,  some  concholo- 
gists  deny  that  this  character  can  be  relied  upon  as  a  generic  distinction  in 
all  cases,  though  there  are  some  slight  differences  in  the  animals  of  these 
two  groups ;  while  the  shell  of  Entalis  is  also  more  generally  smooth  than 
that  of  Dentalium. 

H.  and  A.  Adams  retain  the  name  Antalis  for  this  group,  citing  Aldro- 
vandus  as  the  author ;  while  Stoliczka  (Palseont.  Indica  II,  438)  retains 
Aldrovandus's  name  (writing  it  Antale),  for  another  type,  with  a  smooth  shell, 
without  any  posterior  dorsal  slit,  or  even  eniargination,  such  as  Dentalium 
tarentinum,  Lamarck.  He  also  expresses  the  opinion  that  Entalium,  De- 
france,  is  probably  a  synonym  of  this  latter  group,  and  not  of  that  hereunder 
consideration,  for  which  he  uses  the  name  Entalis.  I  have  not  had  access  to 
the  necessary  works  to  clear  up  these  points  ;  but,  in  any  event,  I  am  opposed 
to  going  back  to  Aldrovandus,  or  any  other  pre-Linnsean  author,  as  already 
explained.  Consequently,  if  the  shells  with  a  smooth  surface  and  no  mar- 
ginal posterior  dorsal  slit,  such  as  Dr.  Stoliczka  ranges  under  the  name  Antale, 
Aldrovandus,  are  generically  distinct  from  Dentalium  proper,  they  may  have 
to  stand  under  Defrance's  name  Entalium. 

Shells  agreeing  in  smoothness  of  surface  and  general  appearance  with 
this  group  occur  as  far  back  as  the  Carboniferous ;  but  I  am  not  sure  that 
any  of  these,  or  the  Permian  or  Triassic  species,  really  belong  to  it.  Some 
of  the  Jurassic  forms  more  probably  belong  here  ;  while  the  genus  is  repre- 
sented in  the  Cretaceous  and  Tertiary  rocks,  as  well  as  in  our  existing 
seas. 

Dr.  Stoliczka  has  proposed,  in  the  Indian  Palseontological  Report,  II, 
page  439,  for  a  group  including  Cretaceous,  Tertiary,  and  recent  species  of 
Dcntaliidoe,  the  name  Fustiaria.  These  are  smooth,  generally  slender  shells, 
only  differing  from  Entalis,  as  here  understood,  in  having  the  posterior  dorsal 
slit  very  deep  and  sharply  linear.  I  suspect,  however,  thai  this  type  may  nol 
lie  more  than  subgenerically  distinct  from  Entalis,  unless  some  difference  of 
more  importance  can  be  shown  to  exist  in  the  structure  of  the  animal. 
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Entails!    paupercula,    M.  &  H. 

Plate  18,  fig.  14. 

Denialium  pauper culum,  Meek  and  Hayden  (I860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  178.— Meek  (18G4) 
Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  17. 

Shell  small,  arcuate,  tapering  rather  gradually;  section  circular;  sub- 
stance comparatively  thick ;  surface  smooth,  but  showing  under  a  magnifier 
extremely  fine  obscure  lines  of  growth,  which  pass  around  somewhat 
obliquely. 

Length  of  an  imperfect  specimen,  measuring  from  the  apex,  0.36  inch  ; 
diameter  of  same  at  apex,  0.03  inch  ;  diameter  at  larger  extremity,  0.06  inch. 

I  have  not  yet  seen  an  entire  specimen  of  this  species,  and  even  frag- 
ments of  it  are  rare.  Its  most  marked  peculiarities  are  its  small  size  and 
smooth  surface.  In  the  latter  character,  it  differs  from  all  the  Cretaceous 
species  known  to  me  excepting  D.  arcotinum,  Forbes  (Trans.  Geol.  Soc.  Lon- 
don, vol.  VII,  pi.  12,  fig.  16),  from  the  Cretaceous  rocks  of  Southern  India 
It  differs,  however,  from  that  species  in  being  more  arcuate  and  less  robust. 

I  ouly  place  this  species  provisionally  in  this  group,  on  account  of  its 
being  entirely  smooth,  not  having  seen  any  specimens  in  a  condition  to  show 
the  characteristic  posterior  slit.  If  the  smooth  forms  without  any  posterior 
marginal  slit,  for  which  Dr.  Stoliczka  proposes  to  retain  Aldrovandus'sold  pre- 
Linnseau  name  Antale,  are  distinct  from  Dentalium  proper,  and,  as  he  thinks 
generically  identical  with  Entalium,  Defiance,  then  it  is  quite  probable  that 
this  species  may  be  found  to  belong  to  that  group,  and  have  to  take  the  name 
Entalium  pauperculum. 

Locality  and  position. — Moreau  River;  from  the  Fox  Hills  group  of  the 
Upper  Missouri  Cretaceous  series.  Fragments,  apparently  of  the  same,  have 
also  been  seen  in  masses  of  rock  from  the  Fort  Pierre  group  of  the  same 
scries. 
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TECTIBRANCHIATA. 

BULLID-ffi. 
Genus  HAMINEA,  Leach. 

Synon. — Bulla  (sp.),  of  many  authors,  but  Dot  as  restricted. 

Hamincea  (Leach,  MS.),  Gray  (1847),  Ami.  Mag.  N.  H.,  XX,  268;  without  a  description. 
Baminea,  Gray  (1847),  Proceed.  Zoiil.  Soc,  161.— H.  and  A.  Adams  (1854),  Genera  Recent  Moll.,  II, 
16.— Chenu  (1859),  Man.  Conch.,  I,  390— Stoliczka  (1868),  Palajont.  Indica,  II,  429. 

Etijm. — Hamus,  a  hook;  from  the  curved  form  of  the  aperture. 
Type. — Bulla  hydatis,  Linn. 

Shell  thin,  ventricose,  oval  or  subglobose,  involute,  in  the  recent  state 
corneous,  flexible,  and  without  coloration  ;  surface  transversely  striated,  and 
usually  covered  with  a  thin  epidermis;  aperture  as  long  as  the  shell,  narrow 
posteriorly,  widened  and  entire  below;  inner  and  outer  lips  simple;  spire 
hidden. 

The  shells  of  this  genus  are  very  similar  in  form  to  those  of  Bulla,  but 
are  always  transversely  striated,  and  much  thinner;  those  of  that  genus  and 
Atys,  another  allied  type,  being  solid.  The  animal  of  Haminea  differs  from 
that  of  Atys,  and  agrees  with  Bulla,  in  having  well-devekrped  eyes.  It, 
however,  envelops  the  shell  more  completely  than  in  either  of  those  types, 
and  presents  some  other  differences  of  anatomical  details,  which  are,  of 
course,  not  directly  available  to  the  palaeontologist  in  dealing  with  fossil 
species.  Like  Bulla,  these  mollusks  inhabit  the  muddy  bottoms  of  estuaries, 
and  feed  on  bivalves. 

Many  conchologists,  and  nearly  all  palaeontologists,  make  no  distinction 
whatever  between  this  group  and  Bulla  proper,  of  which  it  might,  perhaps, 
without  impropriety,  be  regarded  as  a  subgenus.  It  seems  to' range  back  to 
the  Cretaceous  at  least — ranges  through  the  Tertiary  rocks,  and  is  well 
represented  among  the  mollusks  of  the  present  epoch. 

I  am  much  puzzled  in  regard  to  the  Cretaceous  species  here  referred  to 
this  genus.  They  certainly  differ  from  Bulla  proper  in  their  less  solid  and 
constantly  transversely-striated  shell.  It  is  true,  Haminea  and  Bulla  are  both 
regarded  as  rather  estuary  than  marine  types;  while  the  species  here  under 
consideration  are  found  associated  with  marine  shells  only.  This,  however, 
may  have  resulted  from  their  dead  shells  being  carried  by  currents  from 
estuaries  into  salt-water,  or,  possibly,  from  the  species  having  become 
naturalized  in  the  latter.  These  shells  also  closely  resemble  some  forms 
referred  by  high  authorities  to  the  genus  Atys,  particularly  the  group  Roxavla 
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of  Leach.  In  Atys,  however,  the  shells  are  not  only  more  solid,  as  above  stated, 
hut  generally  have  the  transverse  st  nation  confined  to  the  upper  and  lower 
portions  of  the  shell,  instead  of  covering  the  whole  surface;  while,  in  most 
cases,  the  form  of  Atys  is  different,  and  its  columella  ends  below  in  a  fold  or 
tooth,  and  the  outer  lip  is  twisted  and  produced  above. 

II  a  in  i  ii  c  a  in ■  i  i  <l  « - 1 1 1 : 1 1 1  s ,  M.  &  H. 

Plate  18,  figs.  11,  a,  b,  and  12,  a,  b. 

Bulla  occidentalis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  69  (not  B.  occidentalis, 

A.  Adams,  of  earlier  date). 
Bulla  Xeirascensis,  Meek  and  Hayden  (1801),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIII,  427.— Meek  (1864), 

Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  16. 

Shell  exceedingly  thin,  subovate,  being  generally  a  little  widest  slightly 
below  the  middle;  upper  end  a  little  obliquely  subtruncated,  and  rounding 
into  the  small  umbilicoid  central  pit  or  perforation  marking  the  position 
of  the  sunken  spire ;  aperture  narrow,  arcuate,  widening  moderately,  and 
rather  narrowly  rounded  below ;  inner  lip  very  thin,  and  rerlexed  below,  but 
not  always  so  closely  appressed  as  quite  to  cover  the  very  small,  oblique 
umbilical  chink,  very  thinly  spread  on  the  body-volution  above ;  outer  lip  in 
entire  specimens  rising  somewhat  above  the  summit,  and  rounding  inward 
posteriorly ;  entire  surface  ornamented  by  very  small,  transverse,  impressed 
striae,  separated  by  wider  space,  in  each  of  which  may  sometimes  be  seen  a 
smaller  one ;  revolving  striae  usually  more  or  less  visible  on  internal  casts. 

Length  of  a  medium-sized  specimen,  0.46  inch;  breadth,  0.31  inch. 

This  species  resembles  the  recent  Haminea  solitaria  of  Say,  from  om 
eastern  coast,  but  is  a  little  more  ventricose,  has  stronger  transverse  striae 
and  its  inner  lip  is  a  little  wider  and  appressed  below.  The  latter  characters, 
however,  are  not  well  represented  in  our  figures,  which  are  from  internal 
casts.*  It  is  a  very  thin  shell,  being,  not  much  thicker  than  strong,  heavy 
writing-paper;  which  fact  seems  to  forbid  its  reference  to  Bulla  proper.  In 
first  describing  it,  we  called  it  Bulla  occidentalis ;  but,  on  subsequently  learn- 
ing that  A.  Adams  had  previously  described  a  recent  Bulla  under  that  name, 
we  proposed  to  call  it  B.  Nebrascensis.  In  now  referring  it  to  the  genus 
Haminea,  however,  the  original  specific  name  has  to  be  retained. 

Locality  and  position. — Yellowstone  River,  150  miles  above  its  mouth  ;  in 

*  The  magnified  fig.  12,  b,  being  from  an  internal  cast,  with  the  outer  and  lower  margins  broken 
away,  gives  the  erroneous  appearance  of  the  columella  being  strongly  truncated  below,  which  is  not 
natural. 
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beds  containing  a  mingling  of  the  fossils  of  the  Fox  Hills  and  Fort  Pierre 
groups  of  the  Upper  Missouri  Cretaceous  series;  also,  from  the  same  horizon 
on  Deer  Creek,  near  Platte  River. 

Haminea    snbcylindrica,  M.  &  H 

Plate  18,  figs  10,  a,  b.  • 

Bulla  subeylindrioa,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  270  (not  d'Orbigny, 

1847). 
Bulla  speciosa,  Meek  and  Hayden  (1860),  ib.,  XII,  185.— Meek  (1864),  Smithsonian  Check-List  N.  Am. 

Cret.  Fossils,  16. 

Shell  attaining  a  large  size,  extremely  thin,  narrow-subelliptic ;  summit 
rounded,  with  a  small  umbilicoid  pit  marking  the  position  of  the  sunken 
spire ;  lower  extremity  obliquely  and  narrowly  rounded ;  aperture  very  nar- 
row, somewhat  arcuate  along  the  upper  three-fourths,  rising  a  little  above 
the  summit  of  the  body,  narrowly  rounded  at  the  upper  extremity,  and  about 
twice  as  wide  below  as  at  the  middle  ;  inner  lip  thin,  reflexed,  and  appressed, 
but  leaving  a  narrow,  oblique,  umbilical  chink  passing  under  it  below,  con- 
tinued above  as  a  thin  film  on  the  inner  side  of  the  body-volution  ;  entire 
surface  ornamented  by  obscure  lines  of  growth,  crossed  by  small,  impressed, 
transverse  striae,  generally  separated  by  somewhat  wider  spaces,  sometimes 
bearing  each  one  or  two  smaller  impressed  lines. 

Length,  about  1  inch  ;  breadth,  0.55  inch  ;  breadth  of  widest  part  ot 
aperture,  0.23  inch  ;   breadth  of  same  near  the  upper  end,  0.12  inch. 

This  species  will  be  readily  distinguished  from  the  following,  not  only 
by  its  decidedly  larger  size,  but  by  its  proportionally  more  elongated  and 
more  nearly  cylindrical  form.  Like  the  last,  it  is  a  very  thin  shell;  which 
thinness  causes  the  transverse  striae  to  be  generally  rather  well  defined  on 
internal  casts.  The  differences  of  size  and  form  between  these  shells  is 
certainly  not  due  to  differences  of  age ;  the  specimens  of  H.  occidentalis  being 
numerous,  and  the  largest  of  them  but  little  exceeding  the  size  of  that  rep- 
resented by  our  figs.  11,  />,  and  12,  a,  which  are  evidently  adults,  while  the 
more  ventricose  and  shorter  form  of  that  species  is  constant  at  all  ages. 

As  with  the  last-described  species,  we  had  to  change  the  specific  name 
of  this  shell  because  d'Orbigny  had  published  a  Bulla  subcylindrica  at  an 
earlier  date.  From  its  thinness,  and  transverse  striatum  over  the  whole 
surface,  I  am  led  to  refer  it,  like  the  last,  to  the  genus  Haminea,  in  which  I 

*  Fig.  10,  a,  is  from  an  internal  cast  broken  at  the  base  of  the  aperture,  so  as  to  give  an  unnatural 
appearance  of  a  truncation  there;  while  it  does  not  show,  as  figured,  the  thin,  reflexed,  iuner  lip. 
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believe  the  specific  name  subcylindrica  bad  nol  been  used,  and  consequently 
muisI  lie  retained  here.  It  rather  nearly  resembles  Atys  {Roxania)  Cranchii, 
I. each,  the  type  of  thai  author's  group  Roxania,  which  Adams  has  proposed 
to  retain  as  a  subgenus  under  Atys. 

Locality  arid  position. — Near  the  mouth  of  Milk  River,  on  the  Upper 
Missouri;   from   the   Fort    Pierre   group  of  the   Upper  Missouri  Cretaceous 

series. 

Ha  mine  a    minor,  M.  &  H 

Plate  31,  figs.  1,  a,  b. 

Bulla  mi,,,,,-,  Meek  and  Hayden  (1356),  Proceed.  Acad.  Nat.  Sci.  Philad.,  69.— Meek  (1864),  Smithsonian 
Check-List  N.  Am.  Cret.  Fossils,  16. 

Shell  small,  ovate,  very  thin,  greatest  breadth  a  little  below  the  middle, 
rather  narrow  at  the  upper  extremity;  summit  a  little  oblique,  and  provided 
with  a  small,  central,  uinbilicoid  depression;  aperture  narrow  in  the  middle 
and  above,  arcuate,  widening  rather  gradually  on  the  inner  side  below,  where 
it  is  rounded;  surface  marked  by  small  transverse  grooves  or  impressed  striae, 
separated  by  spaces  generally  greater  than  their  own  breadth,  but  sometimes 
less,  and  crossed  by  fine  lines  of  growth,  which  are  sharply  elevated  in  the 
grooves,  so  as  to  give  the  latter  the  appearance  of  being  punctate. 

Length,  0.42  inch  ;   breadth,  0.27  inch. 

When  we  first  characterized  this  species,  we  had  only  seen  a  very  small, 
young  individual,  from  which  it  was  supposed  to  be  a  very  small  species. 
Since  that  time,  other  specimens  have  been  brought  in,  showing  that  the 
adult  shell  attains  nearly  a  medium  size.  In  its  general  appearance,  it 
resembles  the  preceding  species,  but  differs  in  being  proportionally  wider 
below  the  middle,  and  more  narrowed  toward  the  summit.  Its  aperture 
also  widens  more  gradually  below,  and  the  transverse  grooves  on  its  surface  are 
larger;  while  its  lines  of  growth  are  more  sharply  elevated  in  crossing  the 
grooves.  As  in  the  preceding  species,  its  surface-markings  are  epiite  distinct 
on  the  internal  cast.  Possibly  it  may  be  only  a  variety  of  the  last,  but  I 
have  not  seen  specimens  connecting  the  two  forms 

This  species  will  be  seen  to  approach  somewhat  the  genus  Scaphander, 
and  possibly  may  have  to  take  the  name  Scaphander  minor ;  though  it  does 
not  differ  very  materially  from  the  forms  of  some  species  of  Bulla  and 
Haminea. 

Locality  and  position. — Moreau    River;   from   the   Fox    Hills   group,  or 
formation  No.  5,  of  the  Upper  Missouri  Cretaceous  series. 
35  h 
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CYLICHNID^. 

Genus  CYLICHNA,  Loven. 

Synon.— Cylichna,  Loven  (1846),  Iud.  Moll.  Scand.,  10.— A.  Adams  (1850),  iu  Sowerby's  Thes.,  XI,  558  — 
H.  aDd  A.  Adams  (1854),  Genera  Keeent  Moll.,  II,  9.— Chenu  (1859),  Man.  Conch.,  I, 
385.— Gabb  (1864),  Paloeont,  California,  I,  143.— Stoliczka  (1863),  Paloeont.  Indica,  II, 
428— Gould  and  Binney  (1870),  Invert.  Mass.  (2d  ed.),  220.— Tryon  (1873),  Am.  Marine 
Conch.,  102. 

Bullina,  Eisso  (1826),  Hyst.,  IV,  50  (not  Ferussac,  J821). 

Cylindretla,  Swainson  (1840),  Malac,  155  and  326  (not  Pfeiffer,  1810). 

Foharia,  Brown  (1827),  111.  Conch.,  tab.  39  (uot  Lam.,  1801). 

'?  Mnestia,  H.  and  A.  Adams  (1854),  Genera  Keceut  Moll.,  II,  10  (as  a  subgenus  under  Cylichna). — 
Chenu  (18r9),Man.  Conch.,  II,  388. 

Etym. — kvXi%vti,  a  small  cup. 
Type. — Bulla  cylindracea,  Penn. 

Shell  cylindrical  or  subovate,  involute,  solid ;  spire  none,  or  very  rarely 
a  little  exposed  in  the  deep  umbilicoid  cavity  of  the  summit;  aperture  narrow 
and  ecpialing  the  greatest  length  of  the  shell,  rarely  produced,  and  angular 
above  and  below;  inner  lip  a  little  thickened,  and  bearing  a  single  anterior 
fold;  outer  lip  simple;  surface  generally  transversely  striated,  or  sometimes 
puncto-striate. 

The  shells  of  this  jjenus  resemble  .those  of  Bulla,  but  are  less  ventricose, 
have  a  narrower  aperture,  and  a  fold  on  the  columella.  There  are  also  differ- 
ences in  the  animal  that  cause  some  high  authorities  to  place  Cylichna  in  a 
distinct  family ;  while  others  only  separate  in  a  different  subfamily,  or  even 
merely  as  a  marked  genus  of  the  Bullidce. 

Messrs.  H.  and  A.  Adams  propose  a  subgenus  Mnestia,  to  include  a  few 
peculiar  forms  that  they  range  under  Cylichna.  Possibly,  these  might  be 
better  separated  generically,  though  the  foregoing  diagnosis  of  Cylichna  has 
been  drawn  up  so  as  to  include  both  types.  Adopting  this  view,  the  two 
subordinate  groups  may  be  distinguished  as  follows  : 

1.  cylichna,  Loven  (typical). 

Shell  cylindrical,  or  narrow-subovate  ;  spire  completely  wanting, 
its  position  being  occupied  by  an  umbilicoid  cavity  ;  aperture  not  pro- 
duced and  angular  above  or  below. — (Type  as  already  stated.) 

2.  mnestia,  II.  and  A.  Adams. 

Shell  with  spire  visible,  sunken  in  the  umbilicoid  cavity  of  the 
summit;  aperture  produced  and  angular  above  and  below;  surface 
marked  with  transverse  bands  of  color. — (C  marmorata  and  C  bizona, 
A.  Adams.) 
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Owing  to  the  difficulty  of  distinguishing  this  genus  from  Bulla  and 
several  of  the  allied  groups,  as  the  shells  are  found  in  a  fossilized  condi- 
tion, it  is  very  difficult  to  arrive  at  satisfactory  conclusions  in  regard  to  its 
geological  range.  Forms  closely  resembling  it  occur  in  the  Triassic  and 
Jurassic  rocks.  It  seems  to  he  represented  by  well-defined,  and  character- 
istic species  in  the  Cretaceous,  and  ranges  through  the  Tertiary.  In  the 
existing  seas,  it  is  also  represented  by  a  number  of  living  species,  including 
those  of  both  sections.  They  occur  mainly  in  deep  water,  on  the  coasts  of 
the  United  States,  Northern  Europe,  the  Philippine  Islands,  Australia,  &c. 

Cylichnal  volvaria,  M.  &H. 

Plate  31,  figs.  2,  a,  b." 

Unlln  volvaria,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat   Sci.  Philad.,  VIII,  69.— Meek  (1864),  Smith- 
sonian Cheek-List  N.  Am.  Cret.  Fossils,  16. 

Shell  thin,  elongate-subovate,  being  widest  below  the  middle,  and  taper- 
ing upward  gradually,  with  moderately  convex  sides,  to  the  summit,  which 
is  narrowly  rounded,  with  apparently  a  very  small  central  pit;  lower 
extremity  oblique  and  subangular,  or  narrowly  rounded;  aperture  very  nar- 
row, gently  arcuate,  and  not  much  expanded  below,  rising  a  little  above  the 
summit  of  the  body  at  the  upper  extremity;  inner  lip  thin,  reflexed,  and 
closely  appressed  below,  where  it  shows  a  faint  oblique  fold  or  ridge  ;  sur- 
face marked  by  fine,  obscure  lines  of  growth,  which  are  crossed  by  shallow, 
transverse  strife,  narrower  than  the  spaces  between,  excepting  on  the  upper 
and  lower  extremities,  where  they  are  more  crowded,  and  more  distinctly 
defined. 

Length,  0.68  inch  ;  breadth,  0.37  inch  ;  breadth  of  aperture  at  its  widest 
part  below,  0.18  inch  ;  breadth  of  same  near  upper  extremity,  0.07  inch. 

This  species  will  be  readily  distinguished  from  all  of  the  other  shells  of 
this  type  yet  found  in  the  Upper  Missouri  rocks,  by  its  narrower,  propor- 
tionally longer  form,  tapering  from  below  the  middle  to  its  narrower  upper 
extremity  ;  and  by  its  narrower  aperture.  In  these  characters,  it  resembles  our 
Haminea  minor,  figured  on  the  same  plate,  more  nearly  than  any  of  the  others, 
but  is  still  proportionally  more  elongated,  and  has  a  differently-formed  aper- 
ture, which  is  less  arcuate  and  not  so  wide  below.  In  size  and  general 
appearance,  it  is  more  nearly  like  Cylichna  costata,  Gabb,  from  the  Creta- 
ceous rocks  of  California ;   but,  as  may  be  seen  by  the  figure,  it  is  more  regu- 

"  uur  figured  specimen,  having  tin-  lip  broken,  is  represented  too  angular  at  the  base;  and  fig. 
•J.  h.  is  defective  in  not  having  the  lip  projecting  a  little  above. 
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larly  tapering  upward,  and  has  a  much  narrower  aperture,  and  a  proportion- 
ally wider  coil  of  involuted  body-turns. 

The  only  specimen  of  this  shell  yet  seen  has  the  thin,  reflexed,  inner  lip 
closely  appressed  below,  where  it  is  wider  than  represented  in  our  figure  2,  b, 
and  shows,  in  certain  lights,  a  very  obscure,  oblique  ridge,  not  seen  in  the 
figure.  Unfortunately,  the  lip  is  broken  away,  so  as  to  leave  some  doubts  in 
regard  to  the  true  nature  of  the  ridge  ;  but,  from  what  can  be  seen,  I  am 
induced  to  refer  the  species  doubtfully  to  the  genus  Cylichna.  It  is  a  thinner 
shell,  however,  and  less  cylindrical  in  form  than  the  species  of  that  germs 
usually  are.  If  not  a  Cylichna,  however,  it  should  possibly  be  called  Ha- 
minea,  or  Atys  (Roxania)  volraria,  as  its  thin  shell  and  other  characters  would 
seem  to  indicate  relations  to  these  genei'a. 

Locality  and  posit  t o  n. — Moreau  River;  from  the  Fox  Hills  group  of  the 
Upper  Missouri  Cretaceous  series. 

Cylichna    scitula,  M.  &  H. 

Plate  31,  figs.  3,  a,  b. 
Ciilichna  scitula,  Meek  and  Hayden  (1660),  Proceed.  Acad.  Nat.  Sri.  Philad.,  XII,  178. 

Shell  small,  rather  solid,  nariFOW-subellipfcical,  approaching  subcylin- 
drical ;  summit  truncated,  and  occupied  by  a  comparatively  large  umbilicoid 
depression;  aperture  very  narrow,  arcuate,  widening  little  below;  umbilical 
region  slightly  impressed  ;  inner  lip  reflexed  and  twisted,  so  as  to  form  a 
small  indistinct -fold  at  its  base:*  surface  marked  by  fine,  obscure  lines  of 
growth,  which  are  crossed  by  impressed  transverse  striae,  separated  by  spaces 
about  two  or  three  times  their  own  breadth  near  the  middle  of  the  outer 
whorl,  but  becoming  much  more  closely  crowded  toward  the  extremities. 

Length,  0.24  inch;  breadth,  0.14  inch;  widest  part  of  aperture,  C. 07 
inch;   breadth  of  same  near  upper  extremity,  only  0.02  inch. 

At  a  first  glance,  this  little  shell  might  be  mistaken  for  the  young  of  our 
C.  volvaria  ;  but,  on  comparison,  they  will  be  found  to  differ  essentially  in  sev- 
eral respects.  In  the  first  place,  the  summit  of  the  species  now  before  us  is 
truncated,  and  lias  a  larger  umbilicoid  impression  ;  while  that  of  C.  volvaria  is 
tapering,  narrowly  round,  and  provided  with  a  very  small  impression.  The 
aperture  of  1  he  latter  is  also  comparatively  broader  below,  its  sides  less  con- 

*This  character  is  not  well  shown  iu  fig.  3, «,  which  also  makes  the  base  of  the  aperture  much  too 
angular,  and  the  summit  of  the  shell  too  narrow. 
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vex,  and  its  umbilical  region  less  impressed..  It  is  in  most  respects,  except- 
ing size,  however,  more  similar  to  our  Haminea  subcylindrica,  bul  is  much 
smaller,  less  nearly  cylindrical,  and  differs  in  the  presence  of  the  fold  at  the 
base  of  the  columella,  while  it  is  proportionally  a  decidedly  thicker  shell. 

Locality  and  position. — Morean  River;  from  the  Fox  Hills  group  of  the 
Upper  Missouri  Cretaceous  series. 

ACT/EONIDiE.* 
Genus  ACTJEON,  Montfort. 

Synon.— Acicmn,  Montfort  I  1810),  Couch.  Syst..  II,  314.— Cuvier  (1817),  Regne  An.— Conrad  (1830),  Jonr. 
Acad.  Nat,  Soi.  Philad.,  VI,  226;  Proceed.  Acad.  X.  S.  ( L862),  XIV,  570,  and  Ani.  Jour. 
Couch.  (1865),  I.  34— D'Orbigny  |  L842),  Paleont.  Fr.  Terr.  Cr<5t.,  II,  1-23.— H.  and- A. 
Adams  (1854),  Genera  Recent  Moll.,  II,  4.— Meek  and  Hayden  (1856),  Proceed.  Acad. 
Nat.  Sci.  Philad.,  VIII.  63;  and  (1858)  J*6.,X, 54.— Meek  (1864),  Smithsonian  Cheek-List 
X.  Am.  Cret.  Fossils,  17.— Gabb  (1864),  Palseout.  Cal.,1,142;  and  (1869) i&.,  II,  115  and 
•232.— Stoliczka  (1868),  Pahcont.  Indiea,  II.  402:  and  of  many  others  (not  of  Oken, 
18i:.  i. 

Tornattlla.  Lamarck  (1812),  Extr.  d'un  Cours,  117;  and  (1822)  Hist.,  VI,  219.— Fe"russ.  (1819), 
Prodi..  119 :  and  (1921)  Tab.  Syst.,  xxxiii.— Goldf.  (1820),  ZooJ.,  657.— Blaiuv.  (1824), 
Diet.  Sci.  Nat.,  XXXII,  245.— Desh.  (1832),  Encyc.  Meth..  Ill,  1H41 ;  and  (1864)  Descr. 
An.  sans  Vertebres  Bassiu  Paris,  II,  592.— Pbilippi  (1836),  Moll.  Sic,  166.— Sowerby, 
jr.  (1839),  Conch.  Man..  106.— Adams  (1840),  Bost.  Soc.  N.  Hist.,  Ill,  323.— Gray  (1842), 
Synon.  Brit.  Mils.,  90.— Forbes  and  Hanley  (1853),  Hist.  Brit.  Moll.,  Ill,  523.— Chenu 
(1859),  Man.  Conch.,  II,  385.— Gould  and  Binuey  (1870),  Iuv.  Mass.  (2d  ed.),  224.— Tryon 
(1873),  Am.  Marine  Conch..  99. 

Kjinilla,  Silvertro])  (1833),Edingb.Ne\v  Philos.  Join.,  XV. 

Myosola,  Gray  (1847),  Proc.  Zool.  Soc-.,  160. 

Etym. — 'Ajcraiav,  a  mythological  name. 
Type. —  Voluta  tornatilis,  Linn. 

Shell  subovate,  thin,  spirally  striated  or  puncto-striate  ;  spire  moderately 
produced,  but  shorter  than  the  body-volution;  aperture  rather  narrow,  long, 
acute  behind,  and  rounded  and  entire  below;  lip  thin  ;  columella  provided 
with  one  oblique  fold. 

The  genus  Actceon  is  very  closely  related  to  Solidula,  Fischer:  so  closely, 
indeed,  as  to  lead  some  high  authorities  to  unite  them;  while  others  treat 
them  as  two  distinct  genera.  About  the  only  differences  that  can  be  pointed 
out  are  the  greater  thinness  of  the  shell,  and  the  presence  of  only  one  fold 
on  the  columella  in  Actceon;  while  Solidula  has  two  folds  and  a  thick  shell. 
It  is  quite  possible  that  these  may  be  only  subgeneric  characters;  and,  if  this 
conclusion  should  lie  established,  it  will  be  necessary  to  use  Fischer's  name 
Solidula  for  the  genus,  as  it  has  priority  of  date  over  Actceon.  Among  fossil 
species,  we  find  some  with  three  folds  on  the  columella;  bul  these  generally 

*  See  note  at  the  end  of  this  description  of  the  genus  Actceon. 
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have  a  rather  thick  shell,  like  Solidula,  to  which  they  seem  more  properly  to 
belong. 

The  genus  Actceon,  as  here  understood,  seems  to  date  back  to  the 
Triassic  epoch,  and  ranges  through  all  the  succeeding  rocks  into  our  existing 
seas.  It  is  probably  not  more  numerously  represented,  however,  at  present 
than  during  the  Cretaceous  and  Tertiary  periods.  The  recent  species  are 
found  in  tropical  and  some  more  northern  seas.  One  occurs  in  the  Mediter- 
ranean and  British  seas,  and  a  very  similar  species  is  found  on  the  north- 
eastern coast  of  the  United  States.  About  sixteen  to  eighteen  recent  species 
are  enumeratedin  conchological  works, though  this  enumeration,  of  course,  dees 
not  include  nearly  all  of  the  existing  species. 

Note. — Perhaps  this  may  be  the  most  appropriate  place  tor  me  to  notice 
some  criticisms  in  which  Dr.  Stoliczka  has  indulged,  in  the  second  volume 
of  his  Palaeontologia  Indica,  (if  a  paper  (if  mine  published  in  the  American 
Journal  of  Science  and  Arts,  in  I860,  on  the  family  Actmonidce.  His  stric- 
tures are  written  in  his  usual  supercilious  style,  and  hardly  require  any  other 
reply  than  the  simple  statement  (if  the  fact  that  (as  a  result  of  all  his  objec- 
tions) of  the  ten  old  groups  included,  and  the  three  new  ones  proposed  by  me, 
as  good  and  distinct  genera  of  this  fondly,  as  well  as  a  new  subfamily  at  the 
same  time  proposed,  he  admits  nine  of  the  old  genera,  with  the  new  sub- 
family, and  only  rejects  one  of  the  new  genera.  The  old  genus  not  included 
by  him  is  Globiconcha,  d'Orbigny,  which  is  generally  referred  to  this  family, 
though  it  was  founded  (in  imperfect  and  unsatisfactory  materials. 

The  newly-proposed  genus  Aptycha  that  he  rejects,  was  intended  for  the 
reception  of  an  East  Indian  Cretaceous  shell,  described  many  years  back  by 
Prof.  E.  Forbes.  It  has  the  form,  thickened  outer  lip.  and  general  appear- 
ance of  Ringicula,  but  was  clearly  figured  and  distinctly  described  by  Professor 
Forbes  as  having  its  inner  lip  destitute  of  any  traces  of  folds  or  plait*; 
a  combination  of  characters  which  any  well-informed  conchologist  of  the 
present  day,  will  at  once  see  would  mark  it  as  the  type  of  a  new  genus,  as 
the  genera  of  this  family  are  now  more  precisely  restricted.  Dr.  Stoliczka, 
however,  states  that,  on  examining  Professor  Forbes's  original  type-specimen 
(which,  of  course  I  never  saw),  in  London,  he  found,  after  clearing  the  rock 
out  of  the  aperture,  that  it  really  has  the  plaits  of  Ringicula  on  its  inner  lip. 
This  being  the  case,  my  name  Aptycha  necessarily  falls  into  the  synonymy 
of  that   gfenus ;   but   I  think  any  fair-minded   naturalist  will  admit   that  the 
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fault,  it'  any  exist,  is  not  properly  chargeable  to  me,  but  to  the  justly-distin- 
guished author  who  originally  figured  and  described  the  species  as  stated. 

Again.  Dr.  Stoliczka  admits  the  correctness  of  my  conclusion  (published 
at  a  later  date  than  that  of  the  paper  lie  criticises),  that  the  Ringicula  group 
should  stand  apart  as  a  distinct  family.  So  it  would  seem,  when  so  many 
of  my  conclusions  have  been  adopted  by  one  writing  in  a  manifestly  unfriendly 
spirit,  that,  although  far  from  claiming  perfection  for  my  work,  I  have  not 
very  much  to  fear  from  impartial  criticism. 

Of  the  six  sections  of  the  included  genera  likewise  proposed  and 
admitted  by  me  (one  of  them  being  an  old  group),  Dr.  Stoliczka  also  admits 
two,  not  merely  as  subgenera,  but  as  lull  genera.  The  four  others,  however,  he 
rejects,  on  the  ground  that  there  are  intermediate  types  between  them  and 
the  typical  sections  of  the  genera  under  which  1  ranged  them.  Of  course, 
there  are  some  intermediate  types;  if  there  were  not — that  is,  if  these  sec- 
tions stood  entirely  disconnected  from  the  typical  forms  of  the  genera  under 
which  they  are  placed — they  would  not  be  merely  subgenera,  but  full  genera. 
In  fact,  Dr.  Stoliczka  admits  himself  two  genera,  Myonia  (a  pre-occupied 
name),  and  Leucotina  of  Adams,  which  he,  curiously  enough,  acknowledges 
are  only  distinguished  from  each  other  and  Actaon,  by  difference  in  the  pro- 
portional length  of  the  spire  and  in  the  form  of  the  body-volution,  which  are 
precisely  the  characters  that  he  rejects  as  insufficient  to  distinguish  my 
subgenera.  I  was  fully  aware,  as  any  one  may  see  by  consulting  my  paper. 
of  the  existence  of  the  intermediate  types  to  which  he  alludes,  and  called 
especial  attention  to  them  as  a  reason  for  not  admitting  these  subordinate 
groups  to  higher  rank  than  subgenera. 

One  of  the  most  positively-asserted  objections,  however,  that  Dr  Sto- 
liczka thinks  he  finds  to  my  paper,  is  the  omission  of  certain  genera  that  he 
includes  in  the  family.  In  the  first  place,  however,  it  will  be  seen  that  a 
part  of  these  have  been  made  known  since  the  publication  of  my  paper, 
while  some  of  the  others  are  admitted  by  him  to  have  only  doubtful  claims 
to  a  place  in  the  family.  Again,  he  further  augments  the  number  of  genera 
by  including  as  a  subfamily  of  the  family  Actceonid/i:,  the  Apliistridce — a  group 
that  such  high  authorities  as  Dr.  Gray,  Dr.  Gill,  Dr.  P.  P.  Carpenter,  and 
H.  and  A.  Adams,  to  say  nothing  of  Chenu  and  others,  admit  to  the  rank 
of  a  distinct  family;  while  Woodward  includes  most  of  the  group  in  the 
family  Bullidce. 
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No  one  will  deny  that  Dr.  Stoliczka  had  a  right  to  entertain  his  own 
peculiar  views,  and  to  express  them  freely;  but  it  is  to  he  regretted,  for  his 
own  sake,  that  he  has  shown  through  all  of  his  Indian  Pakeontology  (which, 
aside  from  this  blemish  and  some  eccentricities  of  opinion,  is  a  creditable 
enough  production),  such  a  chronic  fault-finding  spirit  as  almost  to  assume 
the  attitude  of  a  "common  scold"  toward  all  other  palaeontologists — a  char- 
acter probably  not  at  all  applicable  to  him   in   his  daily  intercourse  with  his 

fellow-men. 

A  c  t  ec o  ii   subellipticus,  M.  &  H 

Plate  19,  fig.  16.* 

Actceon  subellipticus,  Meek  and  Ilaydi-u  (1856),  Proceed.  Acad.  Nat.  Sci.  1'liilad.,  VIII,  63. 
Solidula  (Jctmoninat)  subelliptica,  Meek  and  llaydeu  (1860), ib.,  XII,  185. 

Solidula  subelliptica,  Meek  and  Hayden  (1*60),  ib.,  424. — Meek  (1864),  Smithsonian  Check-List  N.  Am. 
Cret.  Fossils,  IT. 

Shell  small,  narrow-subovate,  or  short-subfusiform  ;  spire  short,  pointed; 
volutions  four  and  a  half,  those  of  the  spire  moderately  convex,  last  one  large, 
but  not  very  ventricose,  narrowed  and  somewhat  produced  below;  suture 
distinct;  surface  polished  and  ornamented  by  hue,  revolving  striae,  a  little 
less  than  the  spaces  between,  and  composed  of  small  punctures,  which  also 
range  parallel  to  the  lines  of  growth,  about  eight  to  ten  of  the  revolving  striae 
being  seen  on  the  second  turn,  and  some  twenty-seven  or  twenty-eight  on 
the  last  one  ;  aperture  narrow,  widest  at  the  middle,  acutely  angular  above, 
and  very  narrowly  rounded  below  ;  columella  with  apparently  a  small,  oblique 
fold. 

Length,  0.22  inch  ;   breadth,  0.12  inch;  apical  angle,  about  50°. 

This  shell  seems  to  he  nearly  related  to  Actason  costutus,  Bella  rdi,  from 
the  Nummulitic  deposits  of  Nice  (Mem.  Geo!.  Soc.  France  (2d  ser.),  IV,  pi.  12, 
fig.  4),  but  is  smaller,  and  evidently  has  its  aperture  more  narrowly  rounded 
in  front,  though  this  character  is  exaggerated  in  our  figured  specimen  by  the 
broken  condition  of  the  lip  below.  Our  specimen  is  not  in  a  condition  to 
show  the  fold  on  the  columella  clearly  and  satisfactorily,  and  this  has  led  to 
the  suspicion  that  it  may  belong  to  the  genus  AcUwnina,  though  it  seems 
more  probably  to  be  an  Actaon.  In  adopting  the  conclusion  that  the  genus 
Actcnon  is  identical  with  Solidula.  Fischer,  as  maintained  by  some  good 
authorities,  we  ranged  this  species  under  that  older'  name.  If  (lie  types 
of  these  two  groups,  however,  represent  two  distinct  genera,  then  this  shell 
will,  if  not  an  Actceonina,  have  to  stand  under  Actceon  proper,  as  it  is  too  thin 

*  This  figure  is  magnified  about  two  and  a  half  diameters. 
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a  shell  to  go  into  Solidula,  and  almost  certainly  has   not  two  folds  on  the 
columella. 

Locality  mid  position. — Crow  Creek,  near  the  Black  Hills,  Dakota; 
from  the  Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous  series. 

v  <■  i ; r  o ii    attenuatiis,  M.  &  H. 
Plate  19,  fig.  17,  a,  b. 

.IrM on  (Solidulal)  altenuatus,  Meek  and  Hayden  (1858),  Proceed.  Acad.  Nat.  Sci.  Philad.,  X,  54 
Solidula  attenuata,  Meek  and  Hayden  (1860),  ib.,  XII,  185 ;  and  >'6.,424. — Meek,  Smithsonian  Check-List 
N.  Am.  Cret.  Fossils,  17. 

Shell  elongate-subovate,  approaching  subterete,  very  thin;  spire  pro- 
duced to  about  two-thirds  the  length  of  the  body-volution  ;  whorls  about 
five,  compressed-convex,  last  one  narrow  or  subcylindrical ;  suture  distinct; 
surface  polished,  and  ornamented  by  small  punctate  revolving  strife,  generally 
less  than  the  spaces  between  on  the  spire,  but  more  closely  arranged  and 
less  regular  on  the  body-volution,  near  the  base  of  which  they  become 
stronger;  aperture  narrow,  being  very  acutely  angular  above,  widest  below 
the  middle,  and  very  narrowly  rounded  or  subangular  at  the  base. 

Length,  0.54  inch;   breadth,  0.19  inch;  angle  of  spire,  near  22°. 

This  species  differs  from  the  last  remarkably  in  the  relative,  sizes  of  its 
spire  and  body-volution;  the  former  being  proportionally  much  longer  and  the 
latter  much  narrower  than  in  the  preceding  species.  The  only  specimen  yet 
found  has  the  lip  and  the  lower  part  of  the  columella  broken  away,  so  as  to 
leave  room  for  doubts  whether  or  not  it  had  the  characteristic  fold  on  the 
columella  of  Actceon,  though  I  think  I  can  see  obscure  evidences,  on  very 
critical  examination,  of  a  single  fold.  If  it  has  no  fold,  however,  of  course 
it  will  have  to  be  removed  to  the  genus  Actcsonina. 

I  am  not  acquainted  at  present  with  any  very  nearly  allied  species. 
In  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia  for 
March,  1860,  Mr.  Gabb  has  figured  a  somewhat  similar  shell,  from  the  Cre- 
taceous rocks  of  New  Jersey,  under  the  name  Actieonina  biplicata,  a  name 
that  he  attributes  to  Meek  and  Hayden;  but  I  do  not  remember  that  we  ever 
described  any  such  shell  under  that  name.  Mr.  Gabb  states  that  it  has  two 
plications  on  the  columella,  and  that  he  had  supposed  it  to  be  new  until  he 
saw  our  type-specimen  at  Washington,  which  he  says  is  not  in  a  condition  to 
show  the  folds  on  the  columella,  so  clearly  seen  on  the  New  Jersey  specimen. 
From  his  remarks,  I  think  he  must  have  seen  the  type  of  the  species  here 
under  consideration,  and  by  some  accident  obtained  a  wrong  name  for  it. 
36  H 
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However  that  may  be,  judging  from  his  figure  of  the  New  Jersey  shell,  I  should 
think  it  entirely  distinct  from  our  species,  which  differs  in  form,  and  almost 
certainly  has  not  two  plications  on  the  columella,  while  Mr.  Gabb's  enlarged 
figure  of  the  surface-markings  of  his  shell  does  not  show  any  indications  of 
punctate  striae.  He  doubtless  also  wrote  the  name  Actceonina  by  a  slip  of  the 
pen  for  Action  or  Actceonella,  as  the  plications  mentioned  on  the  columella 
would  exclude  it  from  Actceonina;  but  its  other  characters  would  also  exclude 
it  from  Actaoneila  ;is  properly  restricted 

As  with  the  last,  in  adopting  the  conclusion  thai  Aileron  would  have  to 
be  regarded  as  a  synonym  of  the  older  name  Solidula,  we  have  elsewhere 
ranged  this  species  under  the  latter  name.  It'  the  two  are  to  stand  as  distinct 
genera,  however,  this  shell  must  fall  into  Actceon,  and  not  into  Solidula,  both 
on  account  of  its  extreme  thinness  and  almost  certainly  in  consequence  of  not 
having  more  than  one  fold  on  its  columella. 

Locality  and  position. — Yellowstone  River,  one  hundred  and  fifty  miles 
from  its  mouth;  from  beds  containing  a  blending  of  the  fossils  of  the  Fort 
Pierre  and  Fox  Hills  groups  of  the  Upper  Missouri  Cretaceous  series. 

RINGICULID/E.* 

Genus  CINULIA,  Gray. 

Synon—  Cinulia, Gray  (1840),  Synou.  Brit.  Mus.,  62,90;  and  (1842)  ib.,  62,  00  ;  also  (1847)  Proceed.  Zool. 
Soc,  L60.— Woodward  (1856),  Man.  Conch.,  180.— Meek  (1863),  Am.  Jour.  Sci.  and 
Arts,  XXXV.  93  :  and  (  lsii4)  Smithsonian  Check-List  X.  Am.  Cret.  Fossils,  16.— Briart 
and  Cornet  ( 1865),  Descr.  Min.  Geo],  et  Paleont.  de  la  Menle  de  Braconegines,  30. 
Avellana,  d'Orbigny  (1843),  Paleont.  Fr.  Terr.  Cret,,  II,  133.— Reuss  (1844),  Verst.  Bouui.,  50.— 
Chenu  (1859),  Man.  Conch.,  1,223.— Meek  (1863),  Am.  Jour.  Sci.  and  Arts,  XXXV,  92  (as 
a  subgenus  under  Cinulia). — Gabb  (I860).  I'ala-ont.  California,  II,  2t>4  (as  a  genus). — 
Stoliczka  (1870),  Palaxmt.  Indica,  II,  405  (as  a  distinct  genus). 

Etym.—  ? 

Type. — Auricula  globulosa,  Deshayes. 

Shell  globose,  or  subglobose ;  body-volution  comparatively  large ;  spire 
short,  sometimes  abruptly  attenuate;  aperture  narrow,  arcuate,  sometimes  a 


*  In  a  note  appended  to  the  .Smithsonian  Check-List  of  North  American  Cretaceous  Fossils,  pub- 
lished i  .  isd4,  I  mentioned  having  been  permitted  by  Dr.  Stimpson  to  examine  a  drawing,  made  by  him, 
of  the  animal  of  a  Rmgicula  that  he  had  dredged  alive  on  the  coast  of  Chiua,  and  remarked  that  from  the 
structure  of  the  animal  of  this  genus,  as  shown  in  this  drawing,  I  regarded  it  as  being  typical  of  a  new 
family  Ilingiculidat,  including  Bingicula,  Cinulia,  Avellana,  and  Luplyrha  (siuce  changed  by  me  to 
Eriptycka,  Eitptycha  being  pre-occupied). 

According  to  Dr.  Stimpson's  carefully-prepared  drawing,  the  animal  of  Ringicula  would  seem  to 
lie  entirely  without  eyes,  and  to  have  its  foot  produced  beyond  the  head"( which  it  equals  in  breadth), 
its  anterior  extremity  being  transversely  truncated,  and  a  little  sinuous.  It  is  also  provided  with  a 
huge  siphon-like  organ  that  it  carries  folded  back  on  the  shell  between  two  short  and  broad  tentacular 
lobes,  also  folded  back.  The  foot  likewise  shows  a  curious  longitudinally  oval  opening,  with  crenate 
margins,  on  the  left  side. 
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little  sinuous  below;  external  thickening  of  the  outer  lip  well-developed,  the 
lip  being  crenate  or  smooth  within ;  inner  lip  thickened,  and  provided  with 
from  one  to  three  well-developed  plications,  or  folds  ;  surface  marked  with 
spiral,  sometimes  punctate  striae. 

The  foregoing  diagnosis  is  drawn  up  so  as  to  include  three  subgeneric 
groups,  presenting  the  following  distinguishing  features: 

1.  cinulia,  Gray  (typical). 

Shell  with  outer  lip  smooth  within  ;  inner  lip  bearing  a  single, 
very  oblique,  moderately  prominent  fold,  continued  downward  into  the 
outer  lip  at  the  base  of  the  aperture;  spire  typically  abruptly  attenu- 
ated.— (Type  as  already  cited.) 

2.  oligoptych,  Meek. 

Shell  with  spire  much  depressed  and  obtuse;  outer  lip  smooth 
within,  and  very  slightly  sinuous  at  the  base  of  the  aperture;  inner 
lip  bearing  a  single,  very  prominent,  nearly  transverse  plication,  or 
tooth,  at  the  base  of  the  columella. — (Actceon  concinnus,  Hall  and  Meek.) 

3.  avellana,  d'Orbigny. 

Shell  with  the  thickened  outer  lip  crenate  within,  and  the  inner 
bearing  from  two  to  three  or  four  prominent,  nearly  transverse  plica- 
tions, or  teeth. — {Avellana  incrassata,  d'Orbigny.)* 
The  group  Avellana  was  made,  by  d'Orbigny,  to  include  the  type-species 
of  Cinulia,  Gray,  along  with  other  species  belonging  to  a  somewhat  different 
section,  such  as  A.  incrassata,  A.  Hugardiana,  &c,  d'Orbigny.     As  the  latter 
group,  however,  does  not  seem  to  me  to  differ  more  than  subgenerically  from 
Cinulia  proper,  I  have,  elsewhere  as  well  as  here,  retained  it  in  that  sense, 
under  d'Orbigny's  name  Avellana ;  and  now  also  propose  another  small  sec- 
tion for  the  reception  of  such  forms  as  Actceon  concinnus,  Hall  and  Meek. 
As  thus  defined,  the  genus   Cinulia  is  related  to  Ringicula,  Deshayes,  but 
differs  in  having  a  more  globose  form,  a  more  depressed  spire,  and  particu- 
larly in  wanting  the  deep  sinus  at  the  base  of  the  columella,  seen  in  that 
genus.     So  far  as  known,  it  is  peculiar  to  the  Cretaceous  rocks. 

"lna  revision  of  the  family  Aetaouidw,  published  in  1863,  in  the  Am.  Jour.  Sci.  and  Arts  (2d.  ser.), 
XXXV.  1':',.  I  also  included,  as  another  subgenus  under  Cinulia,  a  group  for  which  the  name  Eupiycha  was 
proposed,  with  Auricula  decurtata,  Sowerby,  as  its  type.  I  now  regard  that  group  as  forming  a  distinct 
genus,  and  having  since  observed  that  the  name  proposed  for  it  was  pre-occupied  for  a  genus  of  Ltpidop- 
tera  (described  by  Hiibner  in  1816),  now  propose  to  name  it  Eriptycha.  In  addition  to  the  type-species 
E.  decurtata,  it  will  include  the  three  East  Indian  Cretaceous  species,  E.  globata  and  E.  larvata,  Stoliczka, 
described  by  Dr.  Stoliczka  under  the  generic  name  Evptycha ;  and  E.  oviformis  described  by  Professor 
Forbes  as  Nerita  oviformis. 
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C  i  11  u  I i a   (  O  !  i  £  ©  p  t  y  c  h  a  )  concinna,   H.  &  M.  (sp.). 
Plate  31,  figs.  6  bis,  a,  b,  c. 

A,  loon  concinnus,  Hull  and  Meek  (1834),  Mem.  Am.  Acad.  Arts  and  Sci.,  Boston,  V  (n.  s.),  390,  pi.  iii,  fig.  4. 
Ardlana  subglobosa,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  64. 
Avellana  concinna,  Meek  (1859),  Hinds'  Report  Saskatchewan  and  Assiuib.  Exped.,  184. 
Cinulia  concinna,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  425. 

Shell  small,  subglobose;  spire  very  short:  volutions  four,  increasing 
very  rapidly  in  size,  the  last  one  forming  nearly  the  entire  bulk  of  the  shell; 
those  of  the  spire  slightly  convex ;  suture  distinct ;  surface  ornamented  by 
small,  punctate,  revolving  striae,  generally  less  than  the  spaces  between,  and 
numbering  about  twenty-six  to  twenty-eight  on  the  body-volution;  aperture 
sublimate  or  auriform,  widest  below  the  middle,  and  narrowing  upward ; 
reflexed  and  smooth  outer  lip  forming  only  a  narrow,  moderately-thickened 
band  ;  inner  lip  rather  thick  all  the  way  up,  and  wider  where  it  supports  the 
very  prominent,  transverse,  tooth-like  fold,  or  plication,  below  ;  margin  of 
aperture  faintly  sinuous  below. 

Length,  0.30  inch  ;  breadth,  0.28  inch  ;  length  of  aperture,  0.22  inch  ; 
breadth  of  same,  0.10  inch. 

The  original  type-specimen  of  this  species  seems  to  have  been  an  imma- 
ture individual,  that  had  not  developed  the  thickened  marginal  rim  of  the  lip, 
as  we  now  know  from  others  that  this  character  is  always  present  in  adult 
individuals,  unless  in  cases  where  the  lip  has  been  broken.  This  being  the 
case,  it  cannot,  of  course,  be  properly  retained  in  the  genus  Actceon,  but  falls 
within  the  genus  Cinulia.  I  know  of  no  species  so  nearly  related  in  its  spe- 
cific characters  as  to  render  a  critical  comparison  necessary. 

Loca/iti/  and  position. — Moreau  River,  Dakota  ;  from  the  Fox  Hills 
group  of  the  Upper  Missouri  Cretaceous  series.  I  have  also  seen  specimens 
of  it  from  the  Yellowstone  River  of  Montana,  and  others  in  Professor  Hinds' 
collections,  from  about  the  same  horizon  on  the  Assiniboine  River,  British 
America.  The  original  type-specimen  was  found  on  Sage  Creek,  Dakota,  in 
the  upper  beds  of  the  Fort  Pierre  group  of  the  Cretaceous  series. 
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PULMONATA. 

SIPHONARIIDiE. 
Genus  ANISOMYON,  M.  &  H. 

Synoit. — Patella,  Acnum,  Helcion,  &c.  (sp.),  of  palaeontologists. 

Anisomyon,  Meek  ami  Hayden  (1860),  Aui.  Jour.  Sci.  and  Arts,  XXIX  (2d  ser.),  35.— Gabb  (18C1), 
Synop.  Moll.  Cret.  Form.,  38;  (1861)  Palaeont.  Cal.,  I,  142;  and  (1869)  ib.,  II,  231.— 
Meek  (1804),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  17.— Stoliczka  (1868), 
Palasont.  Indica,  II,  325.— Dall  (1870),  Am.  Jour.  Conch.,  VI,  39. 

Etym.—avicoc,  unequal  ;  pvi>v,  muscle. 

Type. — Helcion  patelliformis,  Meek  and  Hayden. 

Shell  \ery  thin,  patelliform,  obliquely  conical,  or  bonnet-shaped  ;  base 
oval  or  circular,  with  .simple  margins;  surface  nearly  smooth,  or  only  marked 
by  obscure  lines  of  growth,  crossed  on  some  species  by  fine,  faintly-marked, 
radiating  striae,  and  sometimes  a  few  obscure  posterior  ridges  ;  summit  more 
or  less  elevated,  located  between  the  middle  and  the  anterior  end,  or  some- 
times nearly  central ;  immediate  apex  very  small,  abruptly  curved  backward, 
but  not^  spiral;  interior  without  a  siphonal  groove,  projecting  lamina,  or 
other  appendage  ;  horse-shoe-shaped  muscular  scar  enlarged  at  the  anterior 
extremities,  with  the  open  part  directed  toward  the  shorter  end  of  the  shell, 
becoming  abruptly  attenuate,  or  broken  into  a  few  small  spots  on  the  right 
posterior  side  ;  anterior  extremities  connected  by  a  linear  impression,  usually 
passing  across  just  in  front  of  the  summit. 

On  the  left  side  of  (he  shell,  the  anterior  end  of  the  muscular  impres- 
sion is  generally  less  enlarged  than  on  the  right,  but  sometimes  extends 
slightly  farther  forward.  Posteriorly,  it  passes  around  in  the  form  of  a  band 
to  the  middle  of  the  slope  behind  (figs.  5,  c  and/  pi.  18),  where  it  is  abruptly 
enlarged  and  curves  upward  From  this  point  to  the  larger  anterior  extremity 
on  the  right  side,  there  is  usually  only  a  slender  line,  or  row  of  spots.  Some- 
times this  slender  line  seems  to  be  quite  entire,  while  in  other  specimens, 
even  of  the  same  species,  it  is  broken  into  a  few  small  spots  or  scars,  as  seen 
in  tig  5,  f7  of  pi.  18 ;  and  in  still  other  examples  it  seems  to  be  entirely  obso- 
lete so  as  to  leave  the  enlarged  anterior  extremity  on  the  right  quite  isolated, 
as  seen  in  fig.  5,  c,  of  the  same  plate. 

In  most  instances,  the  specimens,  as  broken  or  weathered  from  the 
matrix,  have  lost  the  small  reflexed  apex,  as  seen  in  our  figures  7  «,  and  9 
b,  r,  of  pi.  18;  and,  in  this  condition,  its  former  existence  would   scarcely  be 
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suspected.  At  one  time  I  was  rather  inclined  to  think  that  there  might  have 
been  a  minute  perforation  at  the  immediate  point  of  the  summit,  owing  to  the 
fact  that  one  of  the  specimens  of  A.  borealis  has  a  little  opening  there,  with 
apparently  smooth  margins;  while  some  of  the  others  show  some  indications 
of  such  a  perforation.  The  fact,  howeyer,  that  in  all  of  the  latter  there  is 
unmistakable  evidence  of  fracture  of  the  point,  while  in  one  specimen  of 
another  species  (see  fig.  5,  a,  pi.  18)  this  little  retlexed  apex  of  the  summit 
comes  to  an  abrupt  point,  without  the  slightest  opening,  shows,  as  is  now 
believed,  that  this  is  always  the  case,  where  the  point  is  not  accidentally 
broken  or  worn  off.  So  very  minute  a  natural  opening  at  that  point  would 
also  be  against  all  analog}  in  such  a  shell;  while  the  delicacy  and  the  pecu- 
liar hooked  form  of  this  little  apex  would  render  it  especially  liable  to  acci- 
dental fracture. 

In  two  of  the  species,  there  are  six  equidistant  impressed  hair-lines 
radiating  from  the  apex  down  the  lateral  anterior  and  posterior  slopes,  nearly 
or  quite  to  the  margins  :  and  in  another  species,  only  known  from  its  internal 
cast,  six  similarly-disposed,  rather  deep,  and  wider  furrows  extend,  from  the 
apex  to  the  margins,  to  which  they  impart  slightly  emarginate  appearances  at 
their  terminations  (see  fig.  8,  a,  b).  As  nothing  of  this  kind,  however,  is  seen 
on  some  of  the  other  species,  apparently  agreeing  in  all  other  respects  except- 
ing mere  specific  details,  I  cannot  believe  this  a  generic  character. 

From  the  foregoing  description  and  the  accompanying  figures,  it  will  be 
seen  that  this  group  consists  of  shells  more  or  less  nearly  resembling  in  form 
the  well-known  genus  Patella.  But  on  closer  examination,  the  conchologist 
will  readily  see  that  they  present  marked  and  important  differences.  In  the 
first  place,  they  are  all  thinner  and  smoother  shells  than  we  generally  see  in 
that  genus  ;  but  the  most  important  distinctions  consist  in  the  nature  of  the 
muscular  scar  and  the  abruptly  pointed  and  retlexed  apex,  the  former  of 
which  at  least,  indicates  fundamental  differences  in  the  organization  of  the 
animal. 

The  peculiar  interruption  in  the  muscular  impression  on  the  right  side, 
together  with  the  limpet-like  form  of  these  shells,  also  suggests  more  or  less 
near  relations  to  the  genus  Siphonaria.  They  differ,  however,  at  least  gen- 
erically,  from  that  group,  in  having  the  interruption  in  the  right  posterior 
lateral,  instead  of  the  right  anterior  lateral  region,  and  in  the  pointed  and 
abruptly  retlexed  apex.     They  are  also  smoother  and  thinner  shells  than  most 
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of  the  species  of  Siphonaria,  though  in  the  latter  two  characters  they  do  not 
differ  from  one  section  of  that  genus;  but,  in  that  section,  the  apex  is  mar- 
ginal, and  the  muscular  scars  and  other  characters  as  in  the  other  section. 
Again,  some  of  our  specimens  of  the  shells  under  consideration  present  such 
appearances  as  to  leave  doubts  whether  there  was  really  a  complete  break  in 
the  muscular  scar  at  the  point  of  interruption.  It  is  always  abruptly  attenu- 
ated there,  and  apparently,  in  some  cases  (fig.  5,  c,  pi.  18),  presents  a  com- 
plete and  wide  gap.  But,  in  other  cases,  it  is  broken  into  several  spots,  or  in 
still  others,  apparently  represented  by  a  continuous  slender  line  at  that  point 
as  seen  in  fig.  4,  a,  of  same  plate  ;  which  would  seem  to  preclude  the  possi- 
bility of  the  protrusion  of  a  siphon  there;  while  it  is  worthy  of  note  that 
none  of  the  species  show  any  traces  of  a  siphonal  groove. 

'Compared  with  Tecturn.  Gadinia,  and  Scunia,  these  shells  will  be  seen 
to  differ  from  them  all  in  the  partial  or  entire  interruption  of  the  muscular 
scar  already  mentioned,  as  well  as  in  the  abruptly-reflexed  point  of  the  sum- 
mit. In  general  appearance,  some  of  the  more  elevated  species  nearly 
resemble  Scurria,  but  differ  in  the  characters  mentioned. 

In  regard  to  the  family-affinities  of  such  fossil  types,  having  no  existing 
species,  it  is  of  course  very  difficult  to  arrive  at  satisfactory  conclusions  If 
the  partial  or  entire  break  seen  in  the  scar  of  the  muscular  attachment  of 
these  shells  was  for  the  passage  of  a  siphon,  then  the  propriety  of  referring 
them  to  the  family  SiphonariidcB,  could  scarcely  admit  of  a  doubt;  but  the 
fact  that  in  some  instances,  as  already  stated,  the  muscular  scar  does  not  seem 
to  be  completely  divided  (though  always  much  attenuated)  on  the  right  poste- 
rior side,  appears  to  indicate  that  there  could  hardly  have  been  any  such 
organ  protruded  there.  Consequently,  although  originally  inclined  to  refer 
the  genus  to  the  Siphonariidae,  I  was  left  in  much  doubt  on  this  point,  and 
finally  concluded  to  place  it  provisionally  in  the  Acmaidoi  (—  Tecturidce). 
Dr.  Stoliczka,  however,  refers  it  to  the  Lepetidce  ;  and  Mr.  Dall,  a  much  better 
authority,  with  greater  probability  of  correctness,  thought,  after  a  careful 
examination  of  the  type-specimens,  that  the  group  should  go  into  the  Sipho* 
i,  nn<U?:  which  conclusion  I  have  here,  at  least  provisionally,  adopted. 

It  is  perhaps  hardly  necessary  to  add  that  if  these  shells  really  possessed 
a  natural  perforation  at  the  apex,  as  was  at  one  time  suspected  might  possibly 
have  been  the  case,  they   would   not   belong  to  any  of  the  above-mentioned 
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families,  but  would  apparently  occupy  a  place  in  the  widely-removed  Fis- 
surellidce.     Of  this,  however,  there  is,  I  now  think,  no  probability. 

This  genus  seems  to  range  back  to  the  Jurassic,  and  certainly  to  the 
Cretaceous  epoch,  though  until  the  rather  numerous  fossil  shells  that  have 
been  described  by  palaeontologists  under  the  names  Patella,  Acmcca,  Helcion, 
&c,  have  been  more  carefully  studied  by  the  aid  of  specimens  giving  a  cor- 
rect knowledge  of  the  interior,  and  the  nature  of  the  apex,  it  will  not  be 
possible  to  determine  its  exact  geological  range,  or  to  give  a  list  of  the  species. 

I  would  suggest  a  thorough  and  critical  examination  of  internal  casts, 
to  any  person  who  may  be  disposed  to  undertake  the  task  of  eliminating  the 
species  from  the  several  genera  to  which  doubtless  a  number  of  the  Creta- 
ceous, and  perhaps  some  Jurassic  (or  possibly  even  older  species),  have  been 
referred.  It  is  very  rarely,  indeed,  that  the  interior  of  such  thin  fossil  shells 
will  ever  be  clearly  seen  ;  but  well-preserved  internal  casts  nearly  always 
show  impressions  of  the  muscular  scars. 

I  have  the  impression  that  this  genus  did  not  survive  the  close  of  the 
Cretaceous  epoch 

Anisoinyon   b  o  r  e  a  1  i  s ,  M.  &  H. 

Plate  18,  figs.  9,  a,  b,  c,  d,  e. 

Hipponyx  borealis,  Morton  (1842),  Jour.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  210,  pi.  xi,  fig.  6. 
Helcion  carinatus,  Meek  and  Havden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VI,  68. 
Aiiisomyon  borealis,  Meek  and  Haydeu  (1860),  Am.  Jour.  Sci.  aud  Arts,  XXVIII  (2d  ser.),  35. 

Shell  thin,  bonnet-shaped,  the  summit  being  prominent,  with  a  general 
forward  obliquity,  and  located  in  advance  of  the  middle;  immediate  apex 
very  small,  abruptly  pointed,  and  having  the  characteristic  abrupt  backward 
curve  well-marked  ;  base  nearly  circular  anterior  and  anterior-lateral  slopes 
abrupt  and  distinctly  concave ;  posterior  and  posterior-lateral  slopes  convex, 
the  former  being  carinated  along  the  middle,  and  the  latter  usually  supporting 
a  few  very  obscure  radiating  ridges;  surface,  when  slightly  worn,  appearing 
smooth,  but  in  well-preserved  examples  marked  by  fine,  inconspicuous  lines 
of  growth,  which  are  crossed  by  similar  closely-arranged,  radiating  stria-, 
scarcely  visible  without  the  aid  of  a  magnifier;  radiating  from  the  apex  may 
also  be  seen  six  equidistant,  deeply-impressed  hair-lines,  four  of  which  pass 
down  the  posterior  and  lateral  slopes,  and  two  down  the  anterior-lateral. 

Diameter  of  aperture  or  base,  1.93  inches;   height  of  apex,  0.80  inch. 
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The  six  radiating  hair-lines  arc  generally  sharply  impressed,  but  where 
the  surface  is  a  little  worn  tiny  sometimes  become  nearly  obsolete.  They  are 
never   represented    by  any   corresponding    lines,   furrows,  or   ridges  on    the 

interior  of  the  shell,  so  far  as  can  l>e  determined  from  internal  casts.  The 
general  obliquity  of  the  summit  is  toward  the  Trout  :  hut  the  very  small. 
pointed,  immediate  apex,  is  suddenly  thrown  or  folded  backward,  though  it 
is  very  rarely  preserved  entire  as  the  specimens  are  usually  seen.  As  seen 
broken  or  worn  oil",  the  apex  sometimes  looks  very  much  as  if  it  were  per- 
forated by  a  minute  opening;  but,  as  already  stated,  this  is  probably  merely 
accidental. 

None  of  the  internal  casts  yet  examined  show  the  whole  muscular 
impressiou,  but  some  of  them  show  it  to  become  abruptly  attenuated  as  it 
approaches  the  point  on  the  right  posterior  side,  where  the  interruption  is 
seen  in  that  of  the  other  species. 

Locality  and  position. — Great  Bend  of  the  Missouri,  below  Fort  Pierre; 
from  the  base  of  the  Fort  Pierre  group. 

Aniso  m  y  o  ii    S  h  n  mardi.  M.  &  H. 

Plate  18,  figs.  7.  <i,  h.  .. 
Anismiyon  Shumardi,  Meek  and  Harden  |  1860),  Proi 1.  Acad.  Nat.  Sci.  I'liilad.,  XII.  423. 

Shell  obliquely  conical,  a  little  compressed  laterally:  aperture  oval  or 
subcircular;  summit  elevated,  located  a  little  in  advance  of  the  middle; 
immediate  apex  apparently  presenting  the  usual  pointed  and  recurved  char- 
acter: lateral  slopes  concave  in  outline  below,  nearly  straight  above:  anterior 
slope  slightly  convex  above,  and  concave  below:  posterior  side  nearly  straight 
or  a  little  convex,  and  provided  with  a  rather  obscure,  narrow,  mesial  carena, 
which  extends'from  the  apex  nearly  to  the  base;  surface  marked  by  small, 
inconspicuous  lines  of  growth,  which  are  crossed  by  obscure  traces  of  fine, 
radiating  strife,  and  six  equidistant,  impressed  hair-lines,  two  of  which  extend 
from  the  apex  to  the  anterior  border,  and  four  from  the  apex  to  the  posterior 
and  posteror-Iateral  margins. 

Length  of  base,  about  1.4b"   inches:   breadth  of  base,  about   1.32  inches. 

This  form  resembles  the  last  in  its  general  appearance,  and  has  the 
same  surface-characters,  but  differs  in  being  more  elevated  anil  in  having  its 
apex  much  more  nearly  central,  with  the  abrupt  anterior  slope  convex  instead 
37  h 


290    UNITED  STATES  GEOLOGICAL  SURVEY  OF   THE   TERRITORIES. 

of  concave  (see  fig.  la,  and  compare  with  fig.  db).  I  have  not  seen  casts 
of  the  interior;  but,  from  the  similarity  of  the  shell  to  that  of  the  last- 
described  species,  there  can  be  little  doubt  in  regard  to  its  muscular 
impression   being  as  in   that   form. 

The  specific  name  was  given  in  honor  of  the  late  Dr.  B.  F.  Shumard, 
of  Saint  Louis,  who  was  one  of  our  most  able  palaeontologists. 

Locality  and  position. — Same  as  last. 

A  11  ■  so  in  y  on    patelliformis,  M.  &  H. 

Plate,  18,  tigs.  5,  ,i,  b,  c,/(uot  <l ;  and  e  ?). 

Hcleion  patelliformis,  Meek  and  Haydeu  (1856),  Proceed.  Aead.  Nat.  Sci.,  VIII,  68. 
Anisomyon  patelliformis,  Meek  and  Hayden  (I860),  Am.  Jour.  Sci.  and  Aits,  XXVIII,  35,  pi.  1. 

Shell  thin,  ovate  or  subelliptic-patelliform,  usually  broadest  toward  the 
posterior  or  longer  side;  summit  moderately  elevated,  a  little  compressed 
laterally,  located  in  advance  of  the  middle,  immediate  apex  having  the  generic 
characters  well  defined  ;  lateral  slopes  nearly  straight,  converging  to  the  apex 
at  an  angle  of  about  90°  ;  anterior  slope  straight,  a  little  convex  or  slightly 
concave;  posterior  slope  convex,  and  generally  showing  very  faint  traces  of 
a  few  radiating  ridges;  surface  marked  by  line,  \f\\  obscure  lines  of  growth, 
and  indistinct  indications  of  radiating  stria?. 

Length,  0/14  inch  ;.  breadth,  0.83  inch  ;   height,  0.40  inch. 

Several  internal  casts  of  this  species  in  the  collections  show  very 
distinctly  the  peculiar  muscular  impression  characteristic  of  the  genus. 
Sometimes  ils  enlarged  anterior  extremity  on  the  right  side  is  left  completely 
disconnected,  in  consequence  of  the  slender  part  passing  around  behind  being 
separated  into  a  row  of  small  spots,  or  entirely  obsolete. 

In  a  few  instances,  I  have  observed  the  border  on  the  right  anterior 
side  in  front  of  t lie  muscular  impression  a  little  raised,  as  if  slightly  modified 
by  the  protrusion  there  of  the  head  or  some  other  organ  (see  figs.  5  a,  b); 
but  this  may  have  been  produced  by  accidental  distortion  or  inequalities  in 
the  surface  upon  which  the  animal  had  temporarily  fixed  itself.  It  is  not 
often  that  specimens  are  found  with  the  small,  recurved  apex  of  the  summit 
unbroken;  but  I  have  seen  it  in  a  few  instances,  as  shown  in  fig.  5,  a. 
Sometimes  it  has  the  appearance  of  being  perforated,  and  in  other  specimens 
it  certainly  comes  to  an  imperforated  point,  as  is  probably  always  the  case 
when  entire. 
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In  its  general  appearance,  this  species   resembles  somewhat  A.  borealis, 

lint  it  is  always  much  smaller,  more  depressed,  and  destitute  of  thT'  distinct 
mesial  carina,  and  six  impressed,  radiating  lines,  while  the  apex  is  farther 
removed  from  the  anterior  side.     It  has  been  taken  as  the  type  of  the  genus. 

The  specimen  represented  by  our  figure  5  e,  of  plate  18,  differs  slightly 
in  outline  from  the  typical  form,  being  more  elliptic,  and  possibly  may  belong 
to  another  species,  though  1  have  preferred  to  view  it  provisionally  as  a 
variety  of  that  here  under  consideration. 

Locality  and  position — Yellowstone  River,  150  miles  above  its  mouth; 
in  a  bed  containing  a  blending  of  the  fossils  of  the  upper  part  of  the  Fort 
Pierre  group,  and  the  lower  beds  of  the  Fox  Hills  group  of  the  Upper 
Missouri  Cretaceous  series. 

Aiiisomyoii    subovatus,  M   &  H 

Plato  18,  figs.  5,  d,  and  6. 

Helcion  subovatus,  Meek  and  Hayden  ( l.-Tilj),  Proceed.  Acad.  Nat.  Sci.  Philad..  V11J,  lis. 
Anisomijon  subovatus,  Meek  aud  Hayden  (lH(ili),  Am.  Jour.  Sci.,  XXVIII  (2d  ser.),  35. 

Shell  elliptic-subovate,  patelliform,  rather  thin  ;  extremities  obtusely, 
and  nearly  equally  rounded;  lateral  margins  nearly  straight  aud  subparallel ; 
summit  rather  depressed,  located  about  half-way  between  the  center  and  the 
front  margin  ;  slopes  of  the  sides  convex,  and  forming  an  angle  at  the  summit 
of  about  80°;  posterior  slope  more»convex  than  the  anterior;  surface  marked 
by  faint,  irregular,  concentric  wrinkles,  and  fine,  obscure,  subimbricating  lines 
of  growth. 

Length,  1.1G  inches;   breadth,  0.81  inch;    height.  0.39  inch. 

When  viewed  in  certain  lights,  there  may  be  seen  near  the  posterior 
margin  of  the  only  specimen  of  this  species  we  have  met  with,  extremely 
faint  indications  of  small,  regular,  radiating  costse.  This  character,  however, 
is  so  very  obscurely  marked  that  it  might  be  easily  overlooked,  and  is  perhaps 
generally  entirely  absent,  especially  where  the  surface  is  a  little  worn  or 
weathered. 

The  curve  of  the  lines  of  growth  show  that,  when  young,  this  shell 
must  have  been  very  nearly  like  the  following  species;  the  apex  in  the  first 
stages  of  its  growth  being  more  nearly  central  than  in  the  adult.  As  it 
advanced  in  age,  owing  to  the  more  rapid  growth  of  the  posterior  margin, 
the  summit  was  left  in  front  of  the  middle. 
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The  apex  of  the  only  specimen  jet  obtained  being  a  little  broken,  I  have 
not  been  aide  to  determine  whether  or  not  it  was  abruptly  attenuated  and 
curved  backward,  though  it  appears  to  have  been,  and  doubtless  was,  so 
curved.  No  internal  casts  of  this  species  have  yet  been  seen,  consequently 
nothing  is  known  of  the  nature  of  its  muscular  impression;  but,  from  the 
appearance  of  the  shell  in  other  respects,  it  is  believed  that  it  will  be  found 
to  possess  the  internal  characters  of  this  genus. 

The  side-view  of  this  form  was  inadvertently  numbered  5,  d,  on 
plate  18. 

Locality  and  position. — Same  as  last. 

A  bi  ■  s o in  y o ii    alveolus,  M.  &  H. 

Plate  IS,  figs.  4,  a,  b. 

Helcion  alveolus,  Meek  and  Haydei!  (185G),  Proceed.  Acad.  Nat.  Sei.,  VIII,  08. 

Anisomyon  alveolus,  Meek  aud  Hayden  (1860),  Am.  Jour.  Sci.  aud  Arts,  XXVIII  (2d  ser.).  35. 

Shell  small,  subovate-patelliform,  a  little  less  than  twice  as  long  as  wide, 
very  thin,  slightly  broader  behind  than  toward  the  front;  extremities  rather 
narrowly  rounded;  lateral  margins  convex  in  outline;  summit  depressed, 
nearly  central  or  very  slightly  behind  the  middle;  lateral  slopes  from  the 
apex  a  little  convex,  and  diverging  at  an  angle  of  about  80°;  posterior  and 
anterior  slopes  nearly  equally  convex,  and  converging  toward  the  summit  at 
an  angle  of  about  120°;  surface  smooth  er  only  marked  by  obscure  lines  of 
growth. 

Length,  0.63  inch  :   breadth,  0.42  inch 

Internal  casts  of  this  species  show  that  the  muscular  impression  agrees 
in  all  its  essential  characters  with  that  of  A.  pateUiformis ;  though  the  anterior 
extremities  are  narrower  in  proportion  to  the  size  of  the  shell  than  in  that 
species,  and  the  slender  part  on  the  right  posterior  side  seems  to  be  always 
continuous. 

It  is  possible  that  this  may  be  the  young  of  the  last,  though  it  is  more 
narrowly  rounded  at  the  anterior  extremity  than  that  species  seems  to  have 
been  at  any  stage  of  its  growth,  while  its  shell  is  much  thinner,  and  the  apex 
more  nearly  central.  I  am,  therefore,  with  the  present  means  of  comparison, 
compelled  to  keep  them  separate. 

Locality  and  position. — Same  as  last. 
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A  nisoin  you   sexsulcatus,  m.  &  H. 

Plate  18,  6gs.  8,  a,  6. 

lhliiiKi  texsulcaUu,  Meek  ami  Hayden  <  l>.">(i).  Proceed.  Acad.  Nat.  s.i.  1'liilacl.,  VIII,  68. 
Anisomyon  sacsulcatus,  Meek  and  Haydeii  (I860),  Am.  Jour,  s i ■  i . .  XXV11I  cJ.l  ser.  I.  :!.">. 

Shell  oval  or  elliptic-patelliforni,  depressed,  apparently  a  little  broader 
posteriorly  than  in  front;  apex  located  between  the  middle  and  the  anterior 
end;  lateral  slopes  nearly  straight,  diverging  from  the  summit  at  an  angle  <>t 
about  100°;  anterior  slope  concave,  and  having  (on  internal  casts)  two  rather 
distinct  shallow  grooves  extending  from  the  apex  to  the  anterior-lateral 
margins;  posterior  slope  a  little  convex,  and  showing  on  casts  four  shallow 
grooves,  which  radiate  from  the  apex  to  the  posterior  and  posterior-lateral 
borders;   (external  surface  unknown). 

Length,  about  2.65  inches;  breadth,  near  1.29  inches;  height,  0.4H 
inch. 

The  apex  of  the  only  specimen  of  this  shell  we  have  seen  is  broken 
away,  but  has  the  appearance  of  having  been  abruptly  attenuated  and  recurved, 
as  in  the  other  species.  The  six  radiating  grooves  seen  on  the  cast  seem  to 
have  been  produced  by  ridges  on  the  inside  of  the  shell,  corresponding 
exactly  in  position  with  the  impressed  lines  on  the  exterior  of  A.  borealis. 
Whether  or  not  there  were  corresponding  grooves  on  the  exterior  surface, 
over  those  seen  on  the  cast,  we  have  not  been  able  to  determine,  not  having 
seen  the  outside  of  the  shell.  The  muscular  impression,  as  seen  on  the  cast, 
seems  to  present  the  same  characters  as  that  of  the  other  species. 

This  shell  differs  from  all  the  analogous  forms  known  in  these  rocks,  in 
the  possession  of  the  radiating  grooves  on  the  internal  cast,  mentioned  in  the 
description.  It  is  also  much  more  depressed  than  any  of  the  other  species 
attaining  so  large  a  size. 

Locality  and  position. — Yellowstone    River,  160  mile;    from   its   nth; 

in  beds  containing  a  blending  of  the  fossils  of  the  Fort  Pierre  and  Fox  Hills 
groups  of  the  Upper  Missouri  Cretaceous. 
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DOCOGLOSSA. 

ACM^EIDiE. 

Genus  ACMJEA,  Esch. 

Synon. — Patella,  Beleion,  Scurria,  Pileopsia,  &c.  (sp.),  of  authors;  but  uot  as  properly  understood. 

Acmcea, Eschscboltz(1828),App.  to Kotzebue's New  Voy.  around  tbe  World;  and  (1830)  in  Cobum 

and  Bentley*  Loud,  transl.  same,  II,  350 ;  also  (1833)  Zotil.  Alias  (ed.  Katbke),  16  — 

Fcrbes  aud  Hanley  (1853),  Brit,  Moll.,  II,  433.— Dall  (1870),  Am.  Jour.  Concb.,  VI,  237. 
Teoture,  Audouin  and  Edwards  (1830),  Ann.  Sci.  Nat.,  XXI,  326;  and  (1832)  Rdeh.  Hist.  Nat. 

Littor.  Fr.,  I,  144. 
Patelloidea  (Quoy  and  Gaimard,  MS.),  Deshayes  (1832),  Enoyo.  Melh.,  Ill,  704.— Quoy  and  Gaim. 

(  1833),  Voy.  Astrolabe,  III,  349  ;   and.of  others. 
Lottia,  Gray  (1833),  Phil.  Trans.,  123  aud  800  ;  also  (1840)  Synon.  Moll.  Brit.  Mus.,  *  *  .—Forbes 

(1838),  Malac.  Mom,  34.— Reeve  (1841),  Proceed.  Zool.  Soc.,  75 ;  and  (1842)  Concb. 

Syst.,  II,  17.— Miiller  (1842),  Index  Moll.  Grcenl.,  l(i;  and  of  many  others. 
Tectum,  Gray  (1847),  Proceed.  Zool.  Soc.,  158.— H.  and  A.  Adams  (1854),  Genera  Recent  Moll.,  I 

458.— Meek  (1864),  Smithsonian    Check-List  N.  Am.  Cret.  Fossils,  17.— Dall  (1870) 

Proceed.  Bost.  Soc.  N.  Hist.,  245  :  and  of  others. 

ICtym. — d/c/ta'oc,  blooming. 
Type. — Acmcea  mitra,  Esch. 

Shell  patelliform,  generally  depressed,  regular,  thin,  smooth  or  radiately 
striated;  base  subcircular  or  oval;  apex  antero-ceetral,  or  more  or  less  in 
advance  of  the  middle,  obtuse,  with  usually  a  slight  forward  obliquity ;  aper- 
ture very  large;  muscular  impression  horse-shoe-shaped,  interrupted  ante- 
riorly. 

My  friend  Mr.  Dall,  to  whose  excellent  paper  on  (his  and  allied  groups 
(published  in  the  Journal  of  Conchology)  I  am  indebted  for  the  foregoing 
synonymy,  divides  this  genus  into  two  subgenera;  that  is,  into  Acmcea 
proper,  and  the  subgenus  Collisella;  but  these  distinctions,  being  based  on 
peculiarities  of  the  soft  parts  and  the  dentition,  of  course  cannot  be  made 
available  in  palaeontology. 

Indeed,  among  fossil  species,  it  is  very  difficult,  and  perhaps  often  impos- 
sible, to  distinguish  this  genus  from  Patella.  Most  generally  the  shell  in 
Acmcea  is  more  depressed  and  thinner  than  in  Patella;  and,  as  noticed  by 
Forbes  and  Hanley,  the  recent  shells  of  the  former  are,  to  some  extent,  dis- 
tinguished by  "an  absence  of  a  nacreous  gloss  on  the  upper  surface."  As 
conchologists  mainly  rely  on  differences  in  the  animals  of  these  two  genera, 
however,  it  may  readily  be  understood  that  the  task  of  the  palaeontologist,  in 
attempting  to  separate  them  among  fossil  species,  is  very  difficult.  Con- 
sequently, the  geological  range  of  Acmcea  is  far  from  being  well  deter- 
mined.     Species  undistinguishable,  however,  by  any  known  characters,  occur 
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in  rucks  of  differenl  ages,  even  back  to  the  Carboniferous.  It  is  probable, 
however,  thai  many  of  those  found  in  the  Cretaceous  and  Jurassic  rocks  will 
prove  to  have  the  internal  characters  of  Anisomyon;  though  some  of  them 
seem,  even  from  internal  characters,  to  belong  to  this  genus 

The  genus  Acmcea  also  occurs  in  the  Tertiary  rocks,  and  perhaps  attains 
its  greatest  development  in  our  existing  seas  The  living  species  range  from 
low  tide  to  thirty  fathoms,  and  occur  on  the  easteim  and  western  shores  of 
North  America,  Australia,  Ac. 

1  merely  followed  Gray,  H.  and  A.  Adams,  and  other  high  authorities 
in  using  the  name  Tectura for  this  genus  in  former  publications,  because  I  had 
not  thoroughly' traced  out  its  synonymy.  Since  doing  so,  I  am  satisfied  that 
Mr.  Dall  is  right  in  adopting  the  oldest  name,  Acmcea,  for  it. 

A  c  in  a;  a    occiden  talis,    M.  &  H. 

Plate  18,  figs.  3,  a,  b. 

Orbicula  (limit.),  Owen  (1852),  Geological  Report  Wisconsin,  Iowa,  and  Minnesota,  pi.  8,  fig.  11. 
Capulus  occidentalis,  Hall  and  Meek,  Mem.  Am.  Acad.  Arts  and  Sei.  Boston,  V  (u.  s.),  385,  pi.  1,  fig.  13. 
Tectura  '.  occidentalis,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sei.  Philad.,  XII,  4-23.— Meek  (1804), 
Smithsonian  Check-List  N.  Atu.  Cret.  Fossils,  17. 

Shell  suborbicular,  much  depressed,  and  very  thin;  summit  slightly  in 
advance  of  the  middle,  apparently  obtusely  pointed,  and  directed  slightly 
toward  the  front ;  surface  smooth,  or  only  marked  by  fine,  obscure  lines  of 
growth.  Faint  radiating  lines  are  also  seen  on  the  surface  of  internal  casts, 
but  they  are  very  obscure  and  irregular,  and  appear  to  be  in  no  way  con- 
nected with  the  surface-markings. 

Greater  diameter,  0.49  inch;  breadth,  0.47  inch;  height,  0.11  inch. 

Although  I  am  in  doubt  respecting  the  generic  relations  of  this  shell, 
it  is  clearly  not  congeneric  with  the  recent  typical  forms  of  Capulus.  In  the 
first  place,  it  is  a  much  more  depressed  shell  than  any  true  Cupulas,  and  has 
its  apex  much  less  attenuated,  and  not  in  the  least  degree  spiral  or  incurved. 
Again,  it  differs  in  having  its  apex  and  the  open  end  of  its  horse-shoe-shaped 
muscular  scar  (which  latter  is  clearly  seen  on  some  of  the  internal  casts) 
directed  toward  the  same  end  of  the  shell,  while  the  reverse  is  the  case  in 
Capulus.  It  will  lie  readily  distinguished  from  any  of  the  other  known 
patelliform  shells  found  in  the  Upper  Missouri  rocks,  by  its  more  depressed 
form,  as  well  as  by  having  its  muscular  scar  uninterrupted  posteriorly. 
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It  is  referred  to  this  genus  instead  of  Patella,  on  account  of  its  depressed 
form,  thinness,  and  nearly  smooth  surface. 

Locality  and  position. — The  specimen  first  figured  and  described  in 
the  Memoirs  of  the  American  Academy  of  Arts  and  Sciences,  cited  above,  was 
collected  by  the  writer  at  Sage  Creek,  in  the  Upper  beds  of  the  Fort  Pierre 
group,  or  No.  4  of  the  Upper  Missouri  Cretaceous.  That  here  described 
came  from  the  same  beds  on  Cheyenne  River  near  the  Black  Hills. 

A  c  in  se  a  f    |>  a  i-  v  a  .    M.  &  H. 

Plato  IS,  figs.  1.  a,b,  c,  and  lig.  -2. 

Tectura  *.  parva,  Meek  and  Haydeu  ( .1860),  Pivceed.  Acad. Nat.  Set.,  HX.— Meek  (1864),  Smithsonian  Check- 
List  N.  Am.  Cret.  Fossils,  17. 

Shell  very  small,  thin  ;  summit  rather  elevated,  located  in  advance  of 
the  middle;   aperture  circular  :    (surface  unknown). 

Breadth,  0.26  inch  ;   height,  0.12  inch. 

The  only  specimen  of  this  little  shell  yet  seen,  is  embedded  in  the  matrix 
in  such  a  manner  as  to  show  only  the  interior.  On  the  internal  cast,  the 
muscular  impression  is  seen  to  have  the  usual  horse-shoe-form,  without  being 
interrupted  on  the  posterior  side,  as  in  the  genus  Anisomyon.  1  have  only 
placed  it  provisionally,  however,  in  the  genus  Acmcea. 

Locality  and  position. — The  specimen  and  label  have  been  both  mislaid, 
and  the  exact  locality  is  not  remembered;  no  doubts,  however,  are  enter- 
tained in  regard  to  its  having  been  obtained  in  the  Cretaceous  beds  either 
on  the  Yellowstone,  or  Cheyenne  River,  in  the  upper  beds  of  the  Fort  Pierre 
group  (No.  4  of  the  Upper  Missouri  Cretaceous  series). 

V  <  in  ;r  a  '    papillatil,    M.  &  H. 

Plate  31,  tigs.  4,  a,  b. 

Capulns  fragiUa,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VII,  08  (not  Acmosa  fragilis, 

Quoy  and  Gaiinard,  of  an  earlier  date). 
Tectura  Ipapillata,  Meek  and  Haydeu  (1800),  it.,  XII,  423.— Meek  (1804),  Smithsonian  Check -List  N.  Am 

Cret.  Fossils,  17. 

Shell  very  thin,  of  a  depressed  conical  form,  being  much  elevated,  with 
the  prominent  summit  nearly  or  quite  central ;  lateral  slopes  a  little  convex 
near  the  summit,  and  diverging  at  an  angle  of  about  80°  ;  anterior  (?)  slope 
nearly  straight,  and  posterior  (?)  moderately  convex  ;  immediate  apex,  as  seen 
in  the  internal  east,  having  the  form  of  a  small  nipple  :  base  circular;  surface, 
as  determined  from  some   fragments   of  the  shell  remaining  about  the  lower 
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margin,  marked  by  very  tine,  closely-set,  obscure,  concentric  striae;  internal 
casl  showing  Taint  traces  of  irregular  radiating  stria',  and  obscure  indications 
of  the  horse-shoe-shaped  muscular  sear. 

Diameter  of  base,  1.22  inches;  height  of  apex,  about  0.74  inch. 

This  shell  has  very  much  the  form  and  general  appearance  of  a  species 
described  by  Professor  Forbes  from  the  Cretaceous  rocks  of  Southern  India, 
under  the  name  Ca/yptra-a  elevata*  I  infer,  however,  from  Dr.  Stoliczka's 
remarks  in  regard  to  the  Indian  shell,  after  examining  the  type-specimen  in 
'the  collection  of  the  Geological  Society  at  London,  that  it  is  thicker  than  our 
species,  as  he  says  that  "  the  shell  itself  is  rather  thick  as  compared  with 
Calyptreea  and  Anisomyon.vf  His  figure  also  shows  it  to  have  a  slightly  more 
depressed  form  than  our  species,  while  it  is  without  any  indications  of  the 
small  nipple  seen  at  the  apex  of  the  internal  cast  of  the  latter.  The  two 
shells,  however,  must  be  very  nearly  related  ;  and  I  should  have  made  more 
critical  comparisons  in  first  studying  our  type,  had  it  not  been  for  the  fact 
that  Professor  Forbes  had  referred  his  species  to  the  genus  Calyptreea,  while 
ours  is  clearly,  and  beyond  all  doubt,  not  a  Calyptraza.  Dr.  Stoliczka,  how- 
ever, says  that  Professor  Forbes's  species  is  also  certainly  not  a  member  ot 
that  genus,  as  he  could  discover,  in  the  cast  of  the  interior,  no  traces  of  the 
internal  process  of  Calyptnea.%  Although  not  impossible,  therefore,  that 
these  two  forms  may  yet  prove  to  be  specifically  identical,  this  is  still  improb- 
able, owing  to  their  widely  distant  geographical  positions. 

Although  it  is  certainly  not  a  Calyptreea  or  Capulus,  I  am  still  in  doubt 
in  regard  to  the  generic  relations  of  this  species.  Its  summit  is  much  more 
elevated  than  is  usual  in  Acmcea,  the  form  and  general  appearance  being  much 
the  same  as  in  Scurria,  Gray  ;  and  I  am  only  prevented  from  calling  it 
Scurria  fragilis  by  its  greater  thinness  than  we  usually  see  in  that  genus. 
In  removing  it  to  the  genus  Acmcea  (—  Tectura),  it  became  necessary  to  give 
it  a  different  specific  name,  since  the  name  A.  fragilis  had  been  previously 
applied  to  a  recent  species  of  the  genus. 

Locality  and  position. — Fox  Hills,  Dakota  ;  from  the  Fox  Hills  group  of 
the  Upper  Missouri  Cretaceous  series. 

*  Trans.  Oeol.  Soc.  Lond.,  VII  (2d  ser.),  pi.  12,  fig.  1U. 

t  PalsBout.Indica,II,322. 

}  Dr.  Stoliczka  refers  tin-  Indian  species  doubtfully  to  Tectum  (=  Acmaea). 

38  n 
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RHIPIDOGLOSSA. 

TROCHID^E. 
Genus  MARGARITA,  Leach. 

Synon. — Trochus  aud  Turbo  (sp.)  of  some,  l>ut  not  as  properly  defined. 

Margarita,  Leach  (1819),  Journ.  Phys.,  LXXXVIII,  464.— Brod.  and  Sowerby  (1829),Zoiil.  Journ., 
IV,  363.— Gould  (1841),  Invert.  Mass.,  252;  and  (1870)  2d  cd.,  278.— Keeve  (1841), Proc. 
Zool.  Soc,  76;  ami  (1842)  Gondii.  Syst.,  II,  108.— II.  1'.  C.  Moller  (1842),  Ind.  Moll. 
Grcenl.,  8;  aud  (1843)  Naturh.  Tidssk.,  IV,  81.— Loveu  (1846),  Ind.  MolLScand.  Occ, 
20.— Philippi  (1847),  Zeitschr.  f.  Malak.,  20  (as  a  subgenus  under  Trochus). — H.  and  A. 
Adams  (1854),  Genera  Recent  Moll.,  I,  433— Meek  and  Haydeu  (1860),  Proceed.  Acad. 
Nat.  Sci.  Philad.,  XII,  185.— Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils, 
18.— Gabb  (1864),  Palaeout.  Cal.,  II,  85— Tryon  (1873),  Amer.  Mar.  Couch.,  87  (not 
Margarita  of  Lea,  1838). 

EUjm. — /lapyapin/i,  a  pearl. 
Examp. —  il.  helicina,  Fab.  (sp. ). 

Shell  small,  varying,  according  to  the  species,  from  subglobose  to  sub- 
turbinate,  or  rarely  to  subovate,  thin,  nearly  always  umbilicate,  the  umbilicus 
being  without  crenate  margins;  surface  not  colored;  nacre  of  interior 
generally  brilliantly  iridescent;  volutions  rounded,  or  last  one  rarely  sub- 
angular  around  the  periphery;  aperture  circular;  lip  sharp,  not  quite  con- 
tinuous on  the  inner  side  above ;  columella  often  ending  in  a  simple  point 
below;  surface  striated,  and  sometimes  with  revolving  ridges,  or  rarely 
nearly  or  quite  smooth. 

The  shells  of  this  genus  seem  to  be  nearly  related  to  Solariella  of  Wood, 
founded  on  S.  maculata,  Wood,  from  the  English  Crag.  They  differ,  how- 
ever, in  wanting  the  conspicuously  crenate  margin  around  the  umbilicus  seen 
in  that  genus,  and  in  having  a  more  rounded  aperture.  They  are  generally 
quite  small  shells. 

This  genus  probably  does  not  date  back  farther  than  the  Cretaceous 
epoch,  and  but  few  species  are  yet  known  from  rocks  of  that  age.  It  is  more 
abundantly  represented  in  the  Tertiaries,  and  attains  its  maximum  develop- 
ment at  the  present  time,  mainly  in  northern  and  antarctic  seas.  Some  ten  or 
twelve  recent  species  have  been  described  from  the  northeastern  coast  of  the 

United  States. 

M  argarila   IV e b r a s «•  eusis,  M.  &  H. 

Plate  19,  figs.  8,  a,  b,  anil  9,  a,  b. 

Turbo  Nebrascensis,  Meek  ami  Haydeu  (  1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  64. 
Margarita  Nebrascensis,  Meek  and  Haydeu  (1860),  ib.,  XII,  185. 

Shell  turbinate,  thin:  length  and  breadth  nearly  equal ;  spire  depressed- 
conical;    volutions  five,  rounded  or  with    last  one  sometimes  slightly  angular 


INVERTEBRATE  PALAEONTOLOGY.  299 

around  the  outer  side  below  the  middle;  suture  quite  distinct  in  consequence 
oi'  the  convexity  of  the  volutions;  umbilicus  rather  small,  but  deep:  aperture 
very  nearly  circular;  surface  ornamented  by  fine,  regular,  closely-arranged, 
revolving  stria',  crossed  by  delicate,  rather  oblique,  lines  of  growth,  which 
are  gathered  into  little,  regular,  oblique  wrinkles  near  the  suture  and  around 
the  umbilicus;   columella  not  terminating  in  a  point  below. 

Length,  about  0.26  inch;  breadth,  0.28  inch;  angle  of  spire,  68° 
to  70°. 

This  is  a  neat  little  shell,  still  retaining  the  brilliant  pearly  luster  of  its 
inner  layer,  while  the  lines  of  growth  on  the  exterior  are  often  strong  enough 
to  form,  with  the  revolving  striae,  a  delicately-cancellated  style  of  ornamenta- 
tion. The  first  specimens  studied  have  the  whorls  almost  regularly  rounded; 
but  others,  since  obtained,  show  more  or  less  tendency  to  become  subangular 
around  the  outer  volution  below -the  middle;  while  there  seem  to  be  all 
gradations  in  this  character.  Our  figure  8,  a,  however,  has  this  angularity 
a  little  exaggerated,  although  the  specimen  from  which  it  was  drawn  is 
unusually  angular.  Most  of  the  specimens  have  the  volutions  as  round  as 
represented  in  figure  9,  a.  So  far  as  can  be  determined,  there  seems  to  be 
no  angularity  at  the  base  of  the  columella,  as  often  seen  in  recent  species 
of  this  genus.  In  the  latter,  this  character,  when  it  exists,  is  generally,  if  not 
always,  caused  by  the  termination  of  a  small  revolving  ridge  around  the 
umbilicus.  In  the  shell  under  consideration,  no  such  ridge  exists;  the  whorls 
rounding  almost  regularly  into  the  umbilicus. 

The  large  specimen  represented  by  our  figure  9,  b,  is  from  a  different 
locality,  and  apparently  a  somewhat  higher  position.  The  figure  represents 
its  natural  size,  which  is  also  that  of  all  the  mature  specimens  from  this 
locality;  while  figures  8,  a,  b,  and  9,  a,  represent  the  mature  average  size  of 
the  shell  from  other  localities.  All  of  the  large  specimens,  such  as  that 
represented  by  9,  b,  have  the  shell  exfoliated  so  as  to  give  only  an  unsatis- 
factory idea  of  the  surface-markings,  which  I  am  not  sure  are  correctly 
represented  on  the  figure.  Consequently,  I  have  some  doubts  in  regard  to 
the.  specific  identity  of  these  larger  shells  with  the  typical  specimens. 

Locality  and  ■position. — The  smaller  typical  specimens,  such  as  are 
represented  by  figures  8,  a,  b,  and  9,  «,  were  found  on  the  Yellowstone  River, 
150  miles  from  its  mouth,  in  beds  containing  apparently  a  blending  of  the 
fossils  of  the  Fort  Pierre  and  Fox  Hills  groups;  and  the  large  ones  repre- 
sented by  figure  9,  b,  came  from  the  latter  horizon  at  Long  Lake. 
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»liiru:inl:i    Kndgeana,    Meek. 
Plate  2,  figs.  9,  a,  ft. 
Turbo  Mudijtanws,  Meek  (1>-7I),  Hayden's  Report  U.  S.  Geol.  Survey  of  the  Territories,  :U:3. 

Shell  rather  large,  turbinate,  about  as  high  as  wide;  spire  moderately 
prominent;  volutions  tour  and  a  half  to  tive,  increasing  rather  rapidly  in  size, 
convex,  last  one  somewhat  obliquely  flattened  below  and  above,  and  laterally 
compressed  or  flattened  around  the  middle  of  the  outer  side,  at  the  base  ol 
which  it  is  angular;  suture  more  or  less  channeled;  aperture  circular;  outer 
lip  thin  and  oblique;  columella  arched  and  flattened  below;  axis  imper- 
forate ;  surface  ornamented  by  strong,  raised,  oblique  lines  of  growth,  which 
are  crossed  by  four  equidistant  rather  sharp,  revolving  carina-,  only  three  of 
which  are  seen  on  the  volutions  of  the  spire. 

Height,  0.66  inch;  breadth,  about  0.64  inch;  divergence  of  slopes  of 
the  spire,  about  75°. 

This  shell  is  evidently  related  to  Turbo  tricostatus,  d'Orbigny  (Paleont. 
Fr.  Terr.  Cret.,  II,  pi.  1S6  bis,  figs.  5,  6),  but  clearly  differs  in  having  its  spire 
decidedly  more  depressed,  and  in  having  four  revolving  carinse  on  its  body- 
volution  instead  of  only  three.  Its  body-whorl  is  also  more  rounded,  in 
consequence  of  its  greater  convexity  on  the  upper  side,  which  also  imparts  a 
more  rounded  outline  to  its  aperture.  It  likewise  wantslhe  small  umbilicus 
said  to  exist  in  d'Orbigny's  species,  and  does  not  show  the  lower  carina  of  the 
body-turn  above  the  suture  on  (hose  of  the  spire.  In  the  entire  absence  of 
any  umbilical  perforation  it  differs  from  the  usual  characters  of  the  genus 
Margarita;  but  Mr.  Dall  informs  me  that  there  are  some  existing  northern 
species  that  are  entirely  without  any  traces  of  an  umbilicus. 

The  specific  name  was  given  in  honor  of  Professor  Mudge,  of  the  Kansas 
State  Agricultural  College,  to  whom  I  am  indebted  for  the  typical  specimens 
of  this,  as  well  as  of  the  other  species  here  described  from  the  same  locality. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas; 
from  the  Dakota  group  of  the  Upper  Missouri  Cretaceous.     Prof.  B.  F.  Mudge. 

Genus  MARGARITA  LLA,  M.  &  H. 

SynoiL— Solarium  (sp.).  ol'  several  authors,  hut  not  of  Lamarck. 

Margaritella,  Meek  ami  Hayden  (1860),  Proc.  Acad.  Nat.  Sei.  Philad.,  XII,  423.— Meek  (1864), 
Smithsonian  Cheek-List  N.  Am.  Cret.  Fossils,  IB  (not  Gahh  (1864),  Paheont.  Gal.,  I, 
118,  and  ib.,  II,  172;  or  Stoliezka  (1870),  Palwont,  Ind.,  II,  367). 

Etijm. — Margarita,  a  pearl  (diinin.). 

Type. — Solarium  flexislriatnm,  Evans  and  Shnmard. 

Shell  subdiscoidal  or  nearly  lenticular,  thin  ;  nacre  of  interior  bright; 
umbilicus  large,  deep,  and   entirely  without  crenate  margins;   volutions  nar- 
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row,  very  much  depressed,  the  last  one  sharply  angular  around  the  periphery, 
and  obtusely  subangular  around  the  umbilicus;  aperture  transversely  rhombic; 
lip  thin  and  simple;  surface  cancellately  striated  in  the  typical  species. 

This  genus  was  originally  proposed  by  us  for  the  reception  of  a  small 
shell  described  by  Evans  and  Shumard  under  the  name  Solarium  jlexistri- 
atum.  We  originally  separated  it  from  Solarium  mainly  on  account  of  the 
pearly  nature  of  its  inner  layer.  At  that  time,  we  also  thought  it  might  also 
include  several  of  the  depressed  or  subdiscoidal  shells,  with  acutely-angular 
periphery,  a  large,  open  umbilicus,  and  transversely-rhombic  aperture, 
described  from  the  Cretaceous  rocks,  by  d'Orbigny  and  others,  under  the 
names  Solarium  orhatum,  Fitton,  S.  dentatum,  S.  granosum,  &c.,  d'Orbigny. 
Since  that  time,  however,  better  specimens  of  our  type  have  been  found,  that 
show  the  margin  of  its  umbilicus  not  to  be  eremite  (another  distinction  from 
Solarium);  while  the  foreign  Cretaceous  forms  alluded  to  show,  in  part  at 
least,  a  tendencv  to  become  crenate  around  the  middle  of  the  under  side 
(which  may  be  regarded  as  the  margin  of  the  umbilicus),  though  in  a  very 
different  way  from  what  we  see  in  Solarium  proper.  Those  shells  also  ditfer 
from  our  type  in  being  covered  with  coarse  granules.  Whether  these  differ- 
ences should  exclude  them  entirely  from  association  with  our  type  may  admit 
of  some  doubt;  but,  at  any  rate,  it  seems  to  me  that  such  forms  are  clearly 
distinct  both  from  Solarium  and  Solariel/a. 

Dr.  Stoliczka  very  positively  asserts  that  our  Margaritella  ••must  be 
considered  ;is  synonym  of  So/arie/la"  of  Wood,  1842.  In  this,  however,  the 
doctor  was  certainly  too  hasty.  If  he  had  seen  our  type-species,  or  read 
Evans  and  Shumard's  description  of  it  attentively,  he  would  have  seen  at 
once  that  it  differs  very  materially  from  the  type  of  Wood's  genus.  On  the 
contrary,  however,  he  seems  to  have  formed  hisideasof  our  genus  from  two 
or  three  Cretaceous  shells  referred  to  it  by  Mr.  Gabb  in  his  California  reports. 
Like  Dr.  Stoliczka,  however,  Mr.  Gabb  had  an  incorrect  impression  of  our 
genus,  (the  type  of  which  had  not  been  figured  at  that  time),  and  was  wrong 
in  referring  these  California  shells  to  it.  Any  one  who  will  take  the  trouble 
to  compare  our  figures  and  description  of  the  type-species  of  Margaritella, 
will  at  a  glance  see  that  it  is  in  all  respects  widely  distinct  from  Solariella 
maculata,  Wood,  the  type  of  his  genus;  which  is  a  subglobose  shell,  with 
rounded  volutions,  and  a  distinctly  crenate  margin  around  its  umbilicus. 

I  agree  with    Dr.  Stoliczka,  however,  that  Solariella   is  clearly  separated 
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from  Solarium  by  its  distinctly  pearlaceous  shell;  and  that  it  will  include  a 

portion   of  the  Cretaceous  species   generally  referred  to  Solarium,  such  as 

S.  asterianum,   S.  Neocomiense,   &c,  d'Orhigny,    as   well    as    the   California 

species  described  by  Mr.  Gabb,  and  various  others. 

So  far  as  yet  certainly  known,  this  genus  is  confined   to  the  Cretaceous 

system  ;   but  it  will  probably  be  found  in  the  Jurassic,  and  perhaps  Tertiary 

rocks. 

R3  :s  rg  :i  ri  I  <■  I  i  :a    flcxistriala,  E.  &  S. 

Plato  19,  tigs.  11,  «,  b,  c,  d. 

Solarium  flcxislr latum,  Evans  and  Shumard  (1854),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VI,  163. 
Margaritella  flexistrala,  Meok  and  lluydcii  (1880),  ib.,  XII,  423. — Meek  (18ii-l),  Smithsouiau  C'beek-List  N. 
Am.  Cret.  Fossils,  18. 

Shell  small,  depressed-convex,  terminating  externally  in  a  sharp  cutting- 
edge  ;  volutions  four  or  five  ;  spire  very  slightly  elevated  ;  inner  edge  of  volu- 
tions bounded  by  a  row;  of  tubercles;*  surface  marked  by  fine,  revolving, 
thread-like  striae,  which  are  crossed  by  fine  flexuous  stria?,  giving  an  exceed- 
ingly neat  reticulate  appearance  to  the  shell;  umbilicus  large;  mouth  sub- 
quadrangular. — Evans. and  Shumard. 

Breadth  of  a  small  specimen,  0.21  inch;   height,  0.08  inch. 

This  little  shell  is  much  depressed  or  subdiscoidal  in  form,  and  composed 
of  five  volutions,  which  are  rather  acutely  angular  at  the  periphery,  and  ver- 
tically flattened  on  the  side  forming  the  walls  of  the  umbilicus,  around  the 
margins  of  which  they  are  subangular.  On  the  upper  side,  they  are  com- 
pressed, with  an  outward  slope,  though  not  quite  flattened,  and  more  convex 
below.  The  umbilicus  is  very  nearly  as  broad  as  the  widest  part  of  the  last 
whorl,  rather  deep,  and  shows  nearly  or  quite  all  the  volutions  to  the  apex 
of  the  spire.  Around  the  moderately-distinct  suture,  on  the  upper  side  of 
the  shell,  the  lines  of  growth  are  gathered  into  a  series  of  very  small,  regu- 
larly-arranged wrinkles.  The  aperture  is  transversely  rhombic-subquadran- 
gular,  and  the  inner  layers  of  the  shell  brilliantly  pearly. 

Our  measured  specimens  are  smaller  than  those  described  by  Evans  and 
Shumard,  which  were  more-  than  0.26  inch  in  breadth,  but  seem  to  agree 
well  in  all  other  known  characters. 

Locality  and  position. — Cheyenne  River,  near  the  mouth  of  Sage  Creek; 
in  the  upper  part  of  the  Fort  Pierre  group. 

*  The  words  "row  of  tubercles"  are  not  correctly  used  here,  as  I  know  from  drawings  of  the  type- 
specimen  sent  to  me  by  Dr.  Sbumard,  as  well  as  from  our  own  specimens.  There  are  little  wrinkles  around 
the  inner  margin  of  the  volutions,  near  the  suture,  that  may,  perhaps,  in  some  cases  assume  somewhat 
the  appearance  of  little  tubercles. 
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PECTINIBRANCHIATA. 

TRITONIDjE. 

Genus  TRACHYTRITON,  Meek 

Si/nou. — Buccinum  (sp.),  Hall  and  Meek ;  not  Liniiaus. 

Trachytrilon,  Meek  (1804),  Smithsonian  Check-List  X.  Am.  Cret.  Fossils,  22  and  37— Gabb  (18C9), 
Pakeout.  Cal.,  11,154  (as  a  subgenus  under  Tritonium). — Schmidt  (1873),  Petref.  der 
Kreidi'.  von  der  Insel  Sachalin,  17  (as  a  genus). 

Etym. —  rpo^tj,  rough;   Triton. 

Type.—  Buccinum  vinculum,  Hall  and  Meek. 

Shell  fusiform  or  subfusiform,  with  spire  shorter  than  the  combined 
lengths  of  the  aperture  and  canal  :  volutions  convex,  rounded,  or  angular,  hist 
one  more  or  less  enlarged,  and  contracting  into  a  somewhat  produced,  nearly 
straight,  or  moderately  bent  canal  below;  surface  witli  vertical  folds,  or 
costse,  and  revolving  lines  or  little  ridges  ;  inner  lip  typically  well  developed 
all  the  way  up,  but  not  much  thickened;  columella  without  plaits  or  folds ; 
outer  lip  thin,  excepting  at  irregular  intervals,  where  it  became  thickened 
and  denticulate  within,  so  as  to  form  distinct  internal  varices,  which  were 
not  subsequently  absorbed,  but  left  behind  as  the  shell  advanced  in  growth, 
thus  producing  strongly-defined,  pitted  furrows,  on  casts  of  the  interior. 

The  most  marked  feature  of  this  type,  is,  the  internal  thickening  and 
denticulation  of  the  outer  lip  at  irregular  intervals,  so  as  -to  form  internal 
varices  that  leave  their  impressions  strongly  defined  on  casts  of  the  interior. 
The  external  folds,  or  costse,  of  the  type-species  are  quite  well  defined  and 
regular  on  the  upper  volutions,  but  become  less  distinct  and  more  irregular 
on  the  body-volution.  Generally,  there  are  some  irregularities  or  interrup- 
tions of  the  marks  of  growth  at  the  points  where  the  internal  varices  occur; 
but  no  well-marked  external  varices,  distinct  from  the  vertical  folds,  exist. 

The  California  species  referred  by  Mr.  Gabb  to  this  genus  have  the 
body-volution  somewhat  more  ventricose  than  in  our  type,  and,  in  one  instance, 
angular  around  the  middle;  while,  in  the  other,  the  vertical  folds  are  mainly 
confined  to  the  most  convex  part  of  the  body-volution,  and  show  a  slight  tend- 
ency to  assume  the  character  of  mere  elongated  nodes.  In  one  of  the  Rus- 
sian species  referred  to  it  by  Schmidt,  this  character  is  even  more  decidedly 
marked:  the  folds  on  the  volutions  of  the  spire  being  merely  represented 
by  a  row  of  nodes  around  the  middle  of  each  turn.  In  all  of  these  species, 
however,  the  revolving  external  ridges,  or  little  bands,  as  well  as  the  charac- 


.'504    UNITED  STATES  GEOLOGICAL  SURVEY   OF   THE  TERRITORIES. 

teristic  internal  thickening  and  denticulation  of  outer  lip,  at  intervals,  are  well 
defined. 

It  is  possible  that  a  critical  study  of  more  extensive  collections  may 
bring  to  light  reasons  warranting  the  arrangement  of  this  group  of  shells  as  a 
section  of  the  genus  Tritonium  ;  but,  with  our  present  material  for  compari- 
son, I  cannot  believe  that  they  can  be  properly  included  in  that  group,  as 
typified  by  the  recent  Murex  tritonis,  Linnaeus. 

In  several  respects,  the  type  of  this  genus  resembles  the  recent  Argo- 
buccinnum  Orcgonense;  and  at  one  time  I  supposed  it  to  be  so  closely  related 
to  that  shell  that  the  two  forms  might  be  congeneric.  A  more  critical  com- 
parison, however,  with  specimens  of  the  west-coast  species,  in  the  collection 
of  my  friend  Mr.  Dall,  leads  me  to  believe  that  they  do  not  belong  to  the 
same  genus.  At  any  rate,  the  A.  Oregonense  shows  no  traces  of  the  inter- 
nal crenate  varices  seen  in  our  type:  while  it  always  has  a  kind  of  tooth  or 
callus  near  the  top  of  the  innei  side  of  the  aperture,  and  a  strong  twist  and 
flexure  of  the  beak,  that  do  not  occur  in  the  type  under  consideration. 

So  far  as  yet  certainly  known,  this  genus  would  seem  to  be  confined  to 
the  Cretaceous  rocks. 

Xrachytritoii  'vincnl  u  m  ,   H.  &  M.  (sp.). 

Plate  19,  ligs.  7,  a,  6,  c,  d. 

Buccinum  ?  vinculum,  Hall  and  Meek  (1856),  Mem.  Am.  Acad.  Arts  and  Sci.,  V  (n.  s.),  390,  pi.  iii,  fig.  5,  a,  h. 
Fusus  vinculum,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  185. 
Tvachytvilou  vinculum.  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  ii2  and  :!/. 

Shell  thin,  fusiform;  spire  conical,  equaling  about  four-fifths  the  length 
of  the  aperture  and  canal ;  volutions  about  six,  convex,  last  one  slightly 
ventricose,  and  tapering  rather  rapidly  into  the  moderately-produced  beak 
below  ;  suture  distinct ;  surface  ornamented  by  small  vertical  folds,  or  costs?, 
crossed  by  little  band-like  revolving  ridges  that  are  as  strongly  elevated 
between,  as  upon,  the  vertical  folds;  aperture  oval,  approaching  obovate, 
rather  obtusely  angular  above,  and  tapering  into  the  canal  below;  outer  lip 
thin,  excepting  where  it  becomes  thickened  and  denticulate  within  to  form 
the  internal  varices,  broadly  sinuous  above,  and  slightly  more  prominent  in 
outline  below;  inner  lip  well  developed,  and  a  little  spread  on  the  body- 
volution  above  ;   columella  moderately  arcuate. 

Length  of  the  most  nearly  perfect  specimen  seen,  1.35  inches;   breadth, 
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0.62  inch  ;  slopes  of  spire  a  little  convex,  with  a  divergence  from  the  apex 
of  about  38°. 

Of tlie  little  revolving  bands,  which  are  narrower  than  the  spaces  between, 
some  seven  to  eight  may  be  counted  on  the  penultimate  volution,  where  they 
are,  like  those  above,  usually  of  uniform  size.  On  the  body-volution,  there 
is  generally  a  smaller  band,  or  line,  between  each  two  of  the  larger  ;  and  some- 
times, especially  on  the  lower  half  of  this  volution,  those  of  this  smaller  series 
become  nearly  or  quite  as  large  as  the  others.  On  well-preserved  specimens, 
there  may  sometimes  be  seen,  by  the  aid  of  a  magnifier,  traces  of  very 
obscure,  minute  striae,  between  the  revolving  bands.  These  very  minute 
stria?,  however,  are  more  generally  entirely  obsolete.  Notwithstanding  the 
strong  sculpturing  of  this  shell,  the  entire  surface,  both  upon  and  between 
the  folds  and  revolving  bands,  has  a  peculiar  shining,  polished  appearance. 

The  vertical  folds,  or  costae,  are  slightly  arched,  and  although  not  wide, 
are  distinctly  defined,  especially  on  the  volutions  of  the  spire,  where  they 
equal  the  spaces  between,  and  number  about  eighteen  to  each  turn.  On  the 
body-volution,  they  become  more  irregular,  or  often  nearly  obsolete  toward 
the  aperture,  and  below  the  middle. 

The  original  type-specimen  of  Buccinum  ?  vinculum,  believed  to  be 
identical  with  the  shell  here  described,  is  small,  and  has  its  beak  and 
upper  volutions  broken  away,  and  its  aperture  not  exposed  ;  consequently, 
its  generic  characters  could  not  be  clearly  determined.  The  specimens 
now  before  me,  however,  from  the  same  locality  and  position,  are  larger 
and  in  a  much  better  condition,  showing  not  only  the  entire  form  and  orna- 
mentation, but  the  aperture  also.  These,  as  may  readily  be  seen  from  the 
figures,  certainly  do  not  belong  to  the  genus  Buccinum,  but  agree  much  more 
nearly  with  Fusus,  to  which  we  at  one  time  removed  the  species.  The  pres- 
ence of  the  internal  varices,  however,  shows  that  this  shell  cannot  belong 
properly  to  Fusus,  but  that  it  has  apparently  nearer  relations  to  Tritonium. 

By  comparing  our  figures  with  those  of  the  original  type-specimens  of 
Buccinum  I  vinculum  and  Fusus  Shumardii,  Hall  and  Meek,  it  will  lie  seen 
that  they  represent  an  almost  exactly  intermediate  form  between  the  two. 
This  fact,  and  the  exact  agreement  of  the  ornamentation  of  these  shells,  has 
sometimes  led  me  to  suspect  that  B.  I  vinculum  and  Fusus  Shumardii  may 
possibly  have  been  founded  on  extreme  varieties  of  one  species,  especially 
as  the  type-specimen  of  the  former  is  so  imperfect  as  not  to  give  a  clear  idea 
39  h 
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of  its  form.  Still,  however,  supposing  our  shell  to  he  identical  with  B.I  vin- 
culum, of  which  I  can  scarcely  have  any  doubts,  its  much  larger  size,  propor- 
tionally less  slender  form,  and  well-developed  inner  lip,  would  seem  to  forbid 
its  reference  to  F.  Shumardii,  which,  notwithstanding  its  decidedly  smaller 
size,  has  the  same  number  of  volutions  as  our  largest  specimen ;  while  it  is 
nearly  always  the  case  that  young  univalves  are  jiroportionally  less  elongated 
than  the  adults  of  the  same  species  This  latter  fact  strongly  favors  the  con- 
clusion that  the  typical  specimen  of  B.\  vinculum  (and  not  that  of  Fusus  Shu- 
mardii) is  a  young  individual  of  the  shell  here  under  consideration.  I  have 
no  means  of  knowing  whether  or  not  the  type-specimen  of  Fusus  Shumardii 
has  internal  varices*  ;  but  it  very  probably  has,  whether  specifically  distinct 
from  J3.  ?  vinculum  or  not;  because,  from  its  external  characters,  it  probably 
belongs  to  the  same  genus,  at  least.  Casts  of  our  shell,  however,  show  it  to 
possess  this  character  as  in  the  original  typical  B.  1  vinculum. 

Among  foreign  forms,  this  species  may  be  compared  with  Tritonium 
Gosauanum,  Zekeli  (Gast,  Gosaugeb.,  82,  pi.  15,  fig.  2),  from  which  it  differs 
in  having  its  body-volution  less  abruptly  contracting  below,  and  its  vertical 
folds,  or  costa?,  much  less  distinct  on  the  same.  The  Gosau  species  also 
shows  more  indications  of  external  varices  than  our  shell.  I  believe,  how- 
ever, that  it  belongs  to  the  same  group. 

Locality  and  position. — The  original  type-specimen  of  Buccinuml  vin- 
culum came  from  the  Great  Bend  of  the  Missouri  River,  Dakota,  where  it 
was  found  in  the  Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous  series. 
Our  figured  specimens  were  also  obtained  from  the  same  locality  and  bed. 

FAMILY- AFFINITIES  UNDETERMINED. 

Genus  CLOSTERISCUS,  Meek. 
Synon. — Fusus  1  (sp.),  Hall  and  Meek;  not  Lamarck. 

jEtym. — n\uar>jp,  a  spindle  (dimin.). 

Type. — Fusus  Henuilineatus,  Hall  and  Meek. 

Shell  thin,  fusiform,  with  spire  slender  and  produced  to  a  greater  length 
than  the  aperture  and  canal ;  body-volution  not  ventricose,  terminating  below 
in  a  canal;  surface  smooth,  or  minutely  striate  ;  aperture  rhombic;  outer  lip 
broadly  retreating  above  the  middle,  thin,  excepting  at  irregular  intervals, 
where  it   became  thickened  and  denticulate  within,  so  as  to  leave  internal 

*  These  comparisons  are  made  with  the  published  figures  only  of  F.  Shumardii,  as  I  have  uot  seen 
the  original  type  for  many  years. 
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varices  behind  as  the  shell  advanced  in  growth  :  inner  lip  very  thin,  or  want- 
ing :  columella  smooth  ! 

The  type  of  this  group  has  the  general  aspect  of  a  smooth,  slender 
Tritonifusus,  but  differs  from  that  and  the  allied  groups  in  the  peculiarity 
of  forming,  at  irregular  intervals,  internal  varices,  by  1  lie  thickening  and  den- 
tieulation  of  the  interior  of  the  outer  lip:  the  varices  being  left  behind  as  the 
shell  increased  in  size,  and  not  absorbed.  Between  these  internal  thicken- 
ings, the  lip  was  always  thin  and  sharp.  Another  peculiarity  is  the  almost 
entire  absence  of  an  inner  lip. 

In  the  presence  of  internal  varices,  this  type  agrees  with  that  for  which 
I  have  proposed  the  name  Trachytriton ;  but  it  differs  materially  in  surface- 
markings  and  texture,  and  to  a  less  extent  in  form.  Some  very  similar  spe- 
cies have  been  referred  to  Pterodonta  and  Tylostoma  by  foreign  palaeontolo- 
gists;  but  our  shell,  and  the  foreign  species  alluded  to,  differ  widely  in  form 
and  general  appearance  from  the  typical  oval  species  of  Pterodonta,  with  a 
dilated  outer  lip,  such  as  P.  elongata  and  P.  ovata,  d'Orbigny  ;  while,  accord- 
ing to  Dr.  Stoliczka,  Tylostoma  has  no  canal,  or  even  well-marked  anterior 
sinus. 

Dr.  Stoliczka  has  described  from  the  Cretaceous  rocks  of  India  (Pa- 
Ueont.  Indica,  II,  42),  under  the  name  Pterodonta  I  terebralis,  a  shell  that 
agrees  with  this  type  so  nearly  in  form,  surface-characters,  and  even  in  the 
possession  of  denticulate  internal  varices,  that  I  should  not  for  a  moment 
hesitate  to  adopt  the  conclusion  that  the  two  species  are  congeneric,  were  it 
not  for  the  fact  that  he  says  his  shell  has  two  plaits  on  the  columella.  As 
he  states,  however,  that  the  plaits  are  obsolete  at  the  aperture,  and  I  have  not 
yet  been  able  to  see  the  columella  of  our  type  quite  far  enough  around  within 
the  aperture,  it  is  still  possible  that  it  may  possess  this  character  also.  If  so, 
its  agreement  with  the  Indian  species  would  apparently  be  exact  in  every 
respect  except  in  mere  specific  characters.  However  that  may  be,  I  cannot 
for  a  moment  believe  that  such  slender  fusiform  shells,  which  we  have  no 
reason  whatever  to  believe  had  the  lip  in  the  least  expanded,  can  properly  be 
referred  to  the  genus  Pterodonta.  Indeed,  Dr.  Stoliczka  himself  expresses 
the  opinion,  on  page  294  of  the  same  work,  that  his  species  may  even  prove 
to  belong  to  the  Pyramidellidm  or  to  the  Cerithiidce. 

So  far  as  known,  this  type  seems  to  be  confined  to  the  Cretaceous. 
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Closteriscus   tennilineatns,   H.  &  M.  (sp.). 

Plate  19,  figs.  10,  a,  b,  and  9  c. 

Fusus^  tenitilineatus,  Hall  and  Meek  (185fi),  Mem.  Am.  Acad.  Arts  and  Sei.  Boston,  V  (n.  s.),  392,  pi,  iii,  fig. 

9.— Gabb  (1861),Synop.  Moll,  Cret.  Form., 53. 
Tritoiiifusus?  lenuilineatus,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  22. 

Shell  elongate-fusiform  ;  spire  acutely  elevated  ;  volutions  about  seven, 
very  slightly  convex,  last  one  compressed  above  and  contracting  abruptly 
into  the  beak  below;  suture  distinct;  surface  appearing  to  the  eye  smooth, 
or  even  polished,  but,  by  the  aid  of  a  magnifier,  seen  to  be  marked  by 
extremely  minute,  obscure  lines  of  growth,  and  equally  small,  but  slightly  more 
regular,  minutely  flexuous,  revolving  striae,  which  become  a  little  larger  near 
the  upper  margin  of  volutions,  and  still  stronger  and  much  more  oblique 
near  the  base  of  the  last  turn  ;  aperture  rhombic-oval,  being  rather  acutely 
angular  above,  and  contracting  rapidly  on  the  outer  side  into  the  canal  below; 
length  of  canal  unknown. 

Length  of  the  largest  specimen  known,  exclusive  of  the  canal,  about  2 
inches;  breadth,  about  0.70  inch  ;  slopes  of  spire  nearly  straight ;  divergence 
of  same  30°. 

No  specimens  of  this  species  have  yet  been  found  with  the  beak  and 
the  apex  of  the  spire  unbroken.  From  the  general  appearance  of  the  broken 
beak,  and  the  base  of  the  body-volution,  it  is  probable,  however,  that  the 
former  was  rather  shorter  and  a  little  more  curved  than  represented  by  the 
outline-restoration  of  our  figures;  which  also  have  the  suture  represented 
slightly  too  oblique,  and  the  lines  of  growth  too  strong.  Generally,  the  sur- 
face appears  smoothly  polished  to  the  unassisted  eye;  but,  under  a  magnifier, 
the  minute  lines  of  growth  and  revolving  striaj  are  seen  nearly  as  in  the 
enlargement,  numbered  by  mistake  9c,  instead  of  10c,  on  our  plate  19. 

The  denticulate  internal  varices,  or,  more  properly,  their  impressions,  are 
distinctly  seen  on  casts  of  the  interior,  as  shown  in  figure  9,  a,  plate  iii,  of  the 
memoir  in  which  the  species  was  originally  described.  Since  our  figures 
were  drawn,  I  have  also  picked  off  a  piece  of  the  shell  at  about  the  same  posi- 
tion in  our  figured  specimen,  and  found  that  it  shows  this  character  equally 
well  developed. 

As  already  intimated,  Pterodontal  terebralis,  from  the  East  Indian  Cre- 
taceous rocks,  more  nearly  resembles  this  shell  than  any  other  with  which 
I  am  acquainted.  Its  volutions,  however,  are  more  flattened  than  in  the 
species    here    under  consideration,  and    its    last  one   differs    in    being  sub- 
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angular  instead  of  rounded.  Dr.  Stoliczka's  figures  of  the  Indian  shell  show 
the  impressions,  on  the  cast  of  the  interior,  of  the  internal  varices,  exactly  as 
in  our  species.  If  the  latter,  however,  has  no  plaits  on  the  columella,  their 
presence  on  that  of  the  Indian  shell  would,  of  course,  be  a  very  strongly- 
marked  distinction.  This  point,  however,  remains  to  be  settled  when  other 
collections  can  he  examined  ;  though  I  have  seen  the  columella  of  our  speci- 
mens far  enough  around  within  the  aperture  to  lead  at  least  to  the  impres- 
sion that  it  is  most  probably  destitute  of  plaits. 

Local  i tij  and  position. — -The  original  typical  specimens  of  this  shell  were 
found  on  Sage  Creek,  Dakota,  where  they  occur  in  the  upper  beds  of  the 
Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous  series.  Our  figured 
specimen  also  came  from  the  same  position  on  Cheyenne  River,  of  which 
Sage  Creek  is  a  tributary. 

NATICID^E. 

Genus  GYRODES,  Conrad. 

Synon. — Xatica  (sp.),  Micheliu,  d'Orbigny,  Pictet  and  Roux,  and  others. 

Gyrodcs,  Conrad  (1660),  Jour.  Acad.  Nat.  Soi.  Philad.,  IV,  289  (aa  a  subgenus  under  Xatica). — 
Gabb  (1801),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIII,  32;  and  (1804)  Palajont.  Califor- 
nia, I,  108  (as  a  genus). — Meek  (1804),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils, 
21  (as  a  genus). — Stoliczka  (1808),  Palasont.  Indica,  II,  297  (as  a  genus). 

Elym. — yvpoeidfc,  like  a  circle;  in  allusion  to  the  revolving  umbilical  margin. 
Examp. — Natica  (Gyrodes)  crenata,  Con. 

Shell  more  or  less  depressed-subglobose ;  aperture  rhombic  or  subovate, 
and  generally  angular  or  narrowly  rounded  below;  inner  lip  thin;  umbilicus 
wide,  deep,  and  without  any  traces  of  a  callosity,  bounded  by  a  revolving, 
more  or  less  crenate,  carina,  and  sometimes  provided  with  a  second  small 
revolving  ridge  within  ;  volutions  truncated  above,  so  as  to  give  the  suture  a 
canaliculate  appearance,  the  outer  edge  of  the  truncation  being  generally 
wrinkled  or  crenate ;  general  surface  showing  merely  lines  of  growth,  with 
sometimes  faint  traces  of  microscopic  revolving  striae. 

This  genus  is  readily  distinguished  by  its  thin  shell,  wide,  open  umbilicus, 
bounded  by  an  angular,  more  or  less  crenate,  margin,  and  without  a  trace  of  a 
callosity  within,  as  well  as  by  the  truncated,  slightly  concave,  and  more  or 
less  wrinkled  upper  edge  of  its  volutions — a  combination  of  characters 
unknown  in  any  other  type  of  the  Naticidce.  The  species  have  generally 
been  referred,  to  the  genus  Natica  by  palaeontologists,  who  are  too  often  far 
behind  the  present  state  of  conchological  science.     Few  well-informed  eon- 
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chologists  would  now  refer  such  a  shell  to  the  genus  Natica,  if  it  were  to  be 
found  among  existing  mollusks, 

This  genus  seems  to  be  nearly,  if  not  entirely,  confined  to  the  Cretaceous 
rocks;  though  a  few  Tertiary  species  approach  it  more  or  less  nearly  in 
general  appearance.  It  occurs  in  both  American  and  European  Cretaceous 
strata,  as  well  as  in  those  of  Southern  India. 

O  y  r  o  <1  e  s    Conradi,  Meek. 
Compare  Natica  (G-yrodes)  crenata,  Conrad  (1860),  Jour.  Acad.  Nat.  Sci.  Philad.,  IV,  289. 


Fig.  34. 


Fig.  33. 


Shell  obliquely  depressed-subglobose, 
the  height  being  about  seven-eighths  the 
breadth  ;  volutions  four  to  five,  increasing 
rapidly  in  size,  the  last  one  forming  about 
nine-tenths  of  the  entire  bulk,  rounded  on 
the  outer  side,  somewhat  produced  and 
acutely  carinated  around  the  middle  below, 
and,  like  those  of  the  spire,  with  the 
truncation  of  the  upper  edge  moderately 
_     .    _       ..  broad  and  a  little  concave;   spire  much 

Gyroaes  Conradi.  L 

Fig.  33.  View  showing  aperture  and  eage  of    depressed;    umbilicus    very    broad    and 
nmbihcus.  somewhat   funnel-shaped,  with    its    mar- 

Flg.  'M.  An  opposite  side-view.  ' 

Fig.  35.  a  view  of  the  under  side,  showing     ginal  angle  prominent,  acute,  and  regularly 

the  wide,  open  umbilicus,  with  its  ... 

sharply  carinate  revolving  margin.      and  rather  distinctly  crenate,  while  some 
Fig.  30.  An  upper  view  of  the  same.  distance   within    there    is   a  second    less 

prominent,  linear,  revolving  ridge;*  aperture  subrhombic  and  about  twice 
as  high  as  wide,  distinctly  angular  at  the  termination  of  the  revolving  carina 
of  the  under  side  of  the  body-volution  below,  and  obtusely  angular  above; 
outer  lip  very  oblique,  being  produced  above,  and  thence  nearly  straight, 
and  extending  obliquely  backward  and  downward  to  the  basal  angle,  where 
it  connects  with  the  lower  extremity  of  the  thin  inner  lip  by  a  small,  sharp 
sinus,  or  emargi nation  ;  surface  nearly  smooth,  or  having  obscure  lines  of 
growth,  that  become  stronger  and  show  a  tendency  to  gather  into  little 
wrinkles  on  the  upper  truncated  part  of  the  volutions,  while,  on  well- 
preserved  specimens,  the  faintest  possible  traces  of  tine,  revolving  striae  may 
be  seen  by  the  aid  of  a  magnifier. 

*  This  inner  angle,  or  ridge,  is  not  seen  in  the  figuro  showing  the  under  side,  as  it  passes  around 
j  ist  at  the  margin  of  the  dark  rock  tilling  the  deeper  part  of  the  umbilicus. 
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Height,  0.91  inch;  breadth,  about  1.10 -inches ;  heighl  of  aperture,  0.86 
inch:   breadth  of  same,  0.4.'!  inch. 

This  shell,  judging  from  Mr  Conrad's  description  of  his  Natica  (Gyrodes) 
crenata  (of  which  no  figure  has  yet  been  published),  must  be  very  closely 
allied  to  that  species,  with  which  I  had  supposed  it  to  be  identical.  On 
sending  the  type-specimen,  however,  to  Mr.  Conrad,  for  comparison  with  his 
species,  he  informed  me  that  he  thinks  it  clearly  distinct;  the  lower  carina 
of  his  shell  being  much  more  strongly  crenate,  and  the  truncated  upper  edge 
of  its  volution  decidedly  more  distinctly  wrinkled.  As  I  yet  only  know  a 
single  specimen  of  our  species,  however,  it  may  possibly  be  found  to  vary  in 
these  characters,  so  that  no  well-defined  and  constant  differences  can  be  found 
on  which  to  base  a  distinction. 

Locality  and  position. — Cheyenne   River,  Dakota  Territory  ;    where  it 

occurs  associated  with  other  forms  believed  to  belong  to  the  horizon  of  the 

Fort  Benton  group  of  the  Upper  Missouri  Cretaceous.     Collected  by  the 

late  Dr.  Hitz,  of  Washington  City. 

Genus  LUNATIA,  Gray. 

Synon. — Naiiea  and  Ampullaria  (sp.)  of  authors  (not  Natica,  Adanson,  nor  Ampullaria,  Lam.). 

Lutiatia,  Gray  (1»47),  Proceed.  Zool.  Soc.  Loud.,  IV,  149. — H.  and  A.  Adams  ( 1853),  Genera  Receut 
Moll.,  II,  206  (as  a  genus). — Woodward  (1856),  Man.  Moll.,  123  (as  a  section  of 
Natica). — Chenu  (1859),  Mau.  Couch.,  I,  214  (as  a  subgenus  under  Natica). — Meek  and 
Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  422  (as  a  subgenus  under 
Natica).— Gabl)  (1861),  Synops.  Moll.  Cret,  Formation,  58 ;  and  (1864)  PaL-eout.  Cali- 
fornia, I,  105  (as  a  genus). — Conrad  (1863),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XV.  505 
(as  a  subgenus  under  Natica);  and  (1865)  Am.  Jour.  Conch.,  I,  23  (as  a  genus) ;  also 
(1873),  Suppl.  to  Kerr's  N.  Carolina  Geol.  Report,  13  (as  a  genus). — Meek  (1864), 
Smithsouiau  Check-List  N.  Am.  Cret.  Fossils,  20  (as  a  genus). — Tryon  (1873),  Ameri- 
can Marine  Conch.,  59  (as  a  genus). 

Elym. — Luna,  the  moou  ;  from  semilunar  form  of  the  aperture. 
Type. — Natica  ampullaria,  Lamarck. 

Shell  ovate-subglobose,  rather  thin,  covered  in  recent  examples  with 
a  dull  olivaceous  epidermis ;  spire  more  or  less  elevated ;  aperture  ovate- 
semilunar;  inner  lip  thin,  or  sometimes  a  little  thickened  above ;  umbilicus 
moderate  or  small,  and  without  a  callosity;  operculum  wholly  corneous. 

Until  comparatively  recently,  conchologists  generally  included  this  group 
in  the  genus  Natictt,  either  as  a  subgenus  or  without  any  distinction.  The 
most  prevalent  opinion,  however,  at  this  time,  among  the  more  reliable 
authorities,  is,  that  it  is  really  a  distinct  genus  from  Natica,  as  properly 
restricted  to  such  forms  as  N.  canrena,  Linn.,  from  which  genus  it  differs  not 
only  in  its  entirely  corneous  operculum,  but  in  its  more  oval,  usually  thinner 
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shell,  without  an  umbilical  callosity,  and  with  a  more  produced  spire.  Some 
of  the  fossil  species,  however,  show  a  very  slight  tendency  to  develop  a  small 
spiral  ridge  within  the  umbilicus;  though  this  is  not  always  observable,  even 
in  different  individuals  of  the  same  species  in  which  it  sometimes  occurs. 

It  would  be  very  difficult  to  determine  the  exact  geological  period  at 
which  the  genus  Lunatia  was  first  introduced,  even  if  we  could  be  sure  that 
we  know  all  of  the  fossil  species,  because  the  shells  of  several  extinct  groups 
closely  resemble  it  in  form  and  general  appearance,  while  we  know  little  or 
nothing  of  the  nature  of  the  operculum  of  any  of  these  ancient  species.  It  may 
be  regarded  as  almost  beyond  doubt,  however,  that  it  did  not  exist  during 
palaeozoic  times  ;  since  even  the  Permian  and  Carboniferous  forms  most  nearly 
resembling  it,  and  often  referred  to  Natica  by  palaeontologists  who  make  no 
distinction  between  that  group  and  Lunatia,  belong  to  Naticopsis,  short  forms 
of  Macrocheilus,  and  perhaps  other  extinct  genera.  Some  of  the  Triassic 
so-called  Naticas  may  possibly  belong  to  this  genus,  and  a  few  of  the  Jurassic 
species  closely  resemble  it;  but  it  is,  perhaps,  not  until  we  ascend  to  the 
Cretaceous  rocks  that  we  meet  with  forms  agreeing  so  closely  that  no  distinc- 
tion can  be  made,  at  least  from  the  shell  alone.  It  seems  also  to  be  well 
represented  through  the  Tertiary  formations;  and  some  forty  or  more  species 
are  known  in  our  existing  seas.  The  latter  are  found  mainly  in  cold  or  tem- 
perate climates,  though  a  few  occur  in  more  southern  latitudes.  Some  of  the 
existing  species  attain  to  quite  large  sizes;  L.  heros  (=  Natica  lieros,  Say)  being, 
according  to  Dr.  Gould,  sometimes  found  as  much  as  four  and  a  quarter  inches 
in  length,  and  three  and  a  half  in  breadth. 

I  see  Dr.  Stoliczka  proposes,  in  his  Palaeontology  of  lndia;  vol.  II,  page 
296,  to  make  the  name  Euspira  of  Agassiz,  published  in  the  German  transla- 
tion of  Sowerby's  Mineral  Conchology  in  1837,  replace  Dr.  Gray's  name 
Lunatia,  published  in  1847,  and  now  in  general  use  for  this  genus  ;  and  I  am 
not  altogether  sure  that  this  may  not  be  correct.  Professor  Agassiz  did  not 
designate  any  particular  species  as  the  type  of  Euspira;  but  the  first  species 
mentioned  or  described  by  him  in  connection  with  this  name  was  the  extinct 
Natica  glauconoides,  Sowerby,  which,  so  far  as  can  be  determined  by  the  shell 
alone,  without  the  animal  or  operculum,  would  seem  to  be  a  Lunatia.  Farther 
on,  in  the  same  translation,  however,  he  refers  to  Euspira  species  apparently 
belonging  to  the  older  genera  Straparollus,  Montfort,  1810,  and  Ampullina, 
Lamarck,  1813;  while  he  also  includes  others  apparently  belonging  to  the 
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subsequently-published  genus  Amaurqpsis,  and  one  that  .seems  to  be  either  a 
MacrQcheilus,  Phillips,  1841,  or  a  Naticopsis,  McCoy,  1844. 

Hence,  if  we  take  the  first  species  mentioned  under  Euspira  as  its  type, 
this  would  very  probably  make  Lunatia  a  synonym  of  that  genus.  For 
reasons  elsewhere  explained,  however,  the  rule  of  always  taking  the  first 
species  mentioned  under  a  genus  as  its  type,  cannot  be  carried  out  in  conchol- 
ogy  without  creating  intolerable  contusion  among  the  older  genera  ;  while 
there  will  probably  always  remain  some  doubts  whether  or  not  the  species 
N.  glauconoidcs  of  Sowerby  really  possessed  the  corneous  operculum  of 
Lunatia.  On  the  other  hand,  if  we  follow  the  much  better  and  more  gener- 
ally adopted  rule  of  allowing  the  first  authors  who  divides  a  complex 
genus,  to  separate  any  of  his  included  species  under  a  new  generic  name, 
so  long  as  any  previously-unnamed  type  is  left  to  inherit  the  original 
name,  it  may  be  a  question  whether  we  should  not  only  retain  the  name 
Lunatia  for  the  group  to  which  Dr.  Gray  applied  it,  but  retain  Euspira  for 
the  group  subsequently  named  Ainauropsis  by  Morch,  or  for  some  of  the 
other  included  types  ;  though  it,  of  course,  could  not  be  made  to  replace  either 
of  the  older  genera  Ampull 'ina  or  Straparollus.  For  the  reasons  above  stated, 
it  seems  undesirable  to  replace  Lunatia,  founded  on  a  well-known  type,  by 
Euspira;  at  least  until  the  question  has  been  decided  in  regard  to  which  ot 
the  species  originally  included  under  that  name  is  to  be  viewed  as  the  type, 
and  whether  or  not  that  type  has  beyond  doubt  the  corneous  operculum  of 
Lunatia. 

Dr.  Stoliczka  has  correctly  remarked  that  H.  and  A.  Adams  were  in 
error  in  citing  Euspira,  Agassiz,  as  a  synonym  of  Ampullina ;  and,  according 
to  M.  Deshayes,  they  were  also  equally  in  error  in  applying  the  name  Ampul- 
/ina,  Lamarck,  to  the  group  including  the  recent  Natica  J/uctuata,  Sowerby. 
Lamarck's  genus  was  founded  on  such  shells  as  Natica  segaritina,  Des- 
hayes, and  N.  patula,  Lamarck,  which  have  the  inner  lip  not  near  so  thick- 
ened in  the  middle  as  N.jiuctuata,  and  also  differ  in  having  this  lip  a  little 
free  and  carinate  below,  the  carina  being  continuous  with  the  lower  margin 
of  the  aperture.  Dr.  Stoliczka,  however,  seems  to  have  also  fallen  into  an 
error  in  citing  Globular/a,  Swainson,  as  a  synonym  of  Euspira ;  Swainson's 
name  being  apparently  a  synonym  of  the  true  Ampullina,  Lamarck  (not  of 
H.  and  A.  Adams). 

Again,  H.  and  A.  Adams  were  unfortunate  in  citing  Dcshayesia  as  a 
40  H 
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synonym  of  Ampullina;  this  latter  genus  differing  from  both  the  true  Ampul- 
Una  and  from  the  group  to  which  they  apply  it,  in  having  its  columella  not 
only  thickened,  but  flattened  and  dentate  nearly  as  in  Nerita,  to  which  family 
some  refer  it. 

Li u ii  a  t  i  a   concinna,   H.  &  M.  (sp. ). 
Plate  32,  figs.  11,  a,  b,  c. 

Tfatica  concinna,  Hall  and  Meek  (1854),  Ain.  Acad.  Arts  and  Sci.,  V,  384,  pi.  iii,  figs.  2,  a,  b,  c,  d. — Gabb 

(1861),  Synop.  Moll.  Cret.  Form.,  CO. 
Xailca  Morcattensis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.,  Philad.,  VIII,  64  ;  and  ib.,  282. 
Xatica  (Lunatia)  Moreauensis,  Meek  and  Hayden  (I860),  ib.,  XII,  422. 
Lunatia  Moreauensis,  Gabb  (1861),  Synop.  Moll.  Cret.  Form.,  58. — Meek  (1864),  Smithsonian  Check-List  N. 

Am.  Cret.  Fossils,  20. 
Compare  Natica  obliquata,  Hall  and  Meek  (1854),  Am.  Acad.  Arts  and  Sci.,  3S4,  pi.  iii,  figs.  1,  a,  b  ; 

and  A',  recttldbrum,  Conrad,  Jour.  Acad.  Nat.  Sci.,  Philad.,  IV  (2d  ser.),  344,  pi.  58,  fig.28. 

Shell  oblicpiely  rhombic-subovate,  or  subglobose  ;  spire  moderate  ;  volu- 
tions three  and  a  half  to  four,  convex,  and  separated  by  a  deep  suture ;  last 
one  comparatively  large ;  surface  marked  by  fine,  rather  obscure,  lines  of 
growth,  crossed  by  nearly  obsolete,  minutely  flexuous,  revolving  striae,  only 
seen  on  well-preserved  specimens  ;  aperture  subovate,  being  straighter  on 
the  inner  than  the  outer  side;  umbilicus  small,  and  sometimes  showing  a 
slight  tendency  to  develop  a  small  revolving  ridge  within ;  inner  lip  a  little 
thickened,  and  slightly  reflected  upon  the  body-volution  above  the  umbilicus. 

Length  of  a  mature,  rather  gibbous,  specimen,  0.90  inch  ;  breadth  of 
same,  0.76  inch. 

This  shell  varies  somewhat  in  form ;  some  individuals  being  proportion- 
ally a  little  shorter,  and  having  the  body-volution  more  ventricose  than  others. 
For  a  long  time,  it  was  believed  to  be  distinct  from  N.  concinna,  and  conse- 
quently the  name  Ar.  Moreauensis  was  proposed  for  it.  Since  seeing  a  good 
series  of  specimens,  however,  showing  the  form  and  general  appearance  of 
the  shell  at  various  stages  of  growth,  I  am  led  to  believe  that  it  is  not  spe- 
cifically distinct,  from  the  type  of  N.  concinna,  which  is  now  believed  to  be  a 
young  individual.  At  any  rate,  small  specimens  now  before  me,  of  the  same 
size,  seem  to  agree  almost  exactly  with  the  type  of  iV.  concinna  ;  while  I  am 
at  a  loss  to  separate  these  specifically  from  the  larger  individuals,  such  as 
those  for  which  the  name  N.  Moreauensis  was  proposed. 

It  should  be  here  more  distinctly  explained,  however,  that  the  inner  lip 
is  represented  too  thin,  and  too  straight  on.  its  left  margin,  and  not  enough 
reflected  upon  the  body-volution  above  the  umbilicus,  in  our  figure  11,  b ; 
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which  defect   gives  a  somewhat    unnatural   appearance  to   that  part    of  (lie 
figure. 

Lunatia  obliquata  (=  Natica  obliquata,  Hall  and  Meek),  is  also  a  very 
closely  allied  type,  so  much  so,  indeed,  that  I  have  sometimes  suspected  that 
both  the  original  E.  concinna,  and  the  shell  here  ranged  under  that  name,  should 
be  regarded  as  belonging  to  that  species.  In  one  character,  however,  E. 
obliquata  seems  to  present  a  rather  marked  and  important. difference  ;  that  is, 
in  having  a  well-defined  opercular  groove  along  the  columella,  not  seen  in 
the  original  E.  concinna,  nor  any  of  the  well-preserved  specimens  here  referred 
to  the  same. 

Mr.  Grabb  cites  E.  rectilabrum  (=  Nalica  rectildbrum,  Conrad)  as  a 
synonym  of  Natica  concinna,  Hall  and  Meek;  but  if  the  presence  of  the 
opercular  groove  is  a  specific  character,  Mr.  Conrad's  species  would  seem 
more  properly  to  be  a  synonym  of  N  obliquata,  Hall  and  Meek.  At  any 
rate,  some  good  specimens  before  me  from  Alabama,  belonging  to  the  Smith- 
sonian Museum,  labeled  N.  rectilabrum,  Conrad,  by  Mr.  Grabb,  and  agreeing 
nearly  in  form  and  general  appearance  with  both  N.  obliquata  and  N.  concinna, 
Hall  and  Meek,  show  the  opercular  groove  of  the  former  well  defined.  Of 
course,  if  the  name  Euspira  should  ultimately  be  made  to  replace  Lunatia 
for  this  genus,  the  name  of  this  shell  will  have  to  be  written  Euspira  con- 
cinna. 

Locality  and  position. — The  original  typical  specimen  of  L.  concinna  was 
found  on  Sage  Creek,  Dakota,  in  the  higher  beds  of  the  Fort  Pierre  group  of 
the  Upper  Missouri  Cretaceous  series.  Those  now  before  me  are  from  the 
Fox  Hills  group  of  the  same  series,  on  Moreau  River,  in  Dakota  Territory. 
Dr.  Hayden  has  also  found  imperfect  specimens,  believed  to  belong  to  the 
same  species,  near  the  eastern  base  of  the  Rocky  Mountains,  seven  to  ten 
miles  west  of  Greeley,  Colorado. 

1,  ii  ii  a  J  i  si    occuden  talis,    M.   &  H. 

Plato  32,  figs.  12,  a,  b,  e. 

Natica  ocddentalis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.Philad.,  VIII,  64. 
Natica  (Lunatia)  occidcntalis,  Meek  and  Hayden  (I860),  ib.,  XII, 422. 

lunatia  ocddentalis,  Gablj  (1861),  Syuop.  Moll.  Cret.  Form.,  58.— Meek  (1864),  Smithsonian  Check-List  N. 
Am.  Cret.  Fossils,  21. 

Shell  obliquely  ovate ;  spire  rather  elevated ;  volutions  four  and  a  half 
to  five,  convex,  and  separated  by  a  very  distinctly-defined  suture  ;  surface 
marked  by  fine  lines  of*  growth,  crossed  by  numerous,  very  fine,  obscure, 
minutely  flexuous,  revolving  striae  ;  aperture  obliquely  ovate,  nearly  straight 
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on  the  inner  side,  widest  and  rounded  below,  subangular  above  ;  outer  lip 
sharp  ;  inner  lip  slightly  thickened,  and  a  little  reflexed  on  the  body-volution 
above  the  small  umbilical  perforation. 

Length  about  1  inch;  breadth,  0.73  inch  ;  length  of  aperture,  0.57  inch; 
breadth  of  aperture,  0.34  inch ;  apical  angle,  a  little  convex,  divergence,  70°. 

This  shell,  in  some  of  its  variations,  is  so  very  nearly  like  the  last  that 
I  have  some  doubts  whether  it  should  not  rather  be  regarded  as  a  variety  of 
that  species.  Still,  it  differs  so  much  in  the  elevation  of  the  spire  that  it 
would  scarcely  seem  possible  that  they  can  be  mere  varieties  of  the  same 
species.  It  also  has  one  volution  more  than  the  last,  and  its  second  whorl  is 
proportionally  larger  and  more  convex.  This  latter  character  is  sometimes  so 
marked  as  to  give  it  a  constricted  appearance  around  the  suture,  between  the 
first  and  second  volutions.  Its  body-whorl  is  likewise  often  more  oblique 
and  less  convex  above,  near  the  aperture,  than  in  the  last. 

The  revolving  lines  seen  on  both  of  these  forms  are  very  obscure,  and 
indistinctly  visible  without  the  aid  of  a  lens.  Where  the  surface  is  a  little 
worn  or  weathered,  they  are  often  obsolete. 

Locality  and  position. — Moreau  River,  Dakota  ;  from  the  Fox  Hills  group 
of  the  Upper  Missouri  Cretaceous  series 

Lnnatia    s h b c r a s s a ,  M.  &  H. 

Plate  39,  figs.  3,  a,  b,  c. 

Katica  subcrassa,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  67. 
Natica  (Lunatia)  subcrassa,  Meek  and  Hayden  (1860),  ib.,  XII,  422. 
Lunatia  subcrassa,  Gabb  (1861),  Synops.  Moll.  C'ret.  Form.,  58. 

Shell  rather  thick,  obliquely  compressed-subglobose  or  subovate ;  spire 
short;  volutions  three  and  a  half  to  four,  last  one  comparatively  large,  sloping 
obliquely  outward  and  downward  almost  immediately  from  the  suture  above, 
and  rounded  below  the  middle  ;  suture  distinct,  but  not  deep;  aperture  large 
subovate,  being  angular  above,  rounded  below,  forming  a  semi-ovate  curve  on 
the  outer  side,  and  nearly  straight  on  the  inner;  outer  lip  very  oblique,  being 
much  produced  forward  above,  and  extending  obliquely  backward,  with  a 
broad  and  slightly  sinuous  outline  near  the  middle ;  inner  lip  nearly  straight, 
moderately  thick,  and  a  little  reflexed  upon  the  body-volution  above  the  small 
umbilical  perforation;  surface  showing  (on  slightly-weathered  specimens) 
distinct,  very  oblique  lines  of  growth. 

Length,  1.08  inches;  breadth,  0.90  inch  ;  length  of  aperture,  0.85  inch, 
breadth  of  same,  0.57  inch. 
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This  shell  will  be  at  once  distinguished  from  the  foregoing  by  its  greater 
thickness,  shorter  spire,  obliquely-compressed  body-volution,  and  the  more 
oblique  outline  of  its  outer  lip.  Its  suture  is  also  less  deep  than  in  either 
of  the  preceding  species,  owing  to  the  fact  that  the  volutions  do  not  round 
into  it,  but  slope  more  immediately  below  it,  nearly  in  the  direction  of  the 
general  slope  of  the  spire.  None  of  our  specimens  are  in  a  condition  to 
show  whether  the  immediate  apex  of  the  spire  was  pointed  or  obtuse. 

The  rather  more  solid  appearance  of  this  shell,  together  with  its 
obliquely-compressed  body-volution,  the  very  oblique  outline  of  its  outer  lip, 
its  short  spire,  rather  shallow  suture,  and  the  less  rounded  outline  of  the 
volutions  just  below  the  same,  all  tend  to  give  it  a  somewhat  peculiar  aspect 
from  that  usually  presented  by  species  of  this  group.  Consequently,  it  is  with 
some  doubts  that  it  is  placed  here. 

In  general  appearance,  it  reminds  one  of  a  species  described  by 
Dr.  Stoliczka  from  the  Cretaceous  rocks  of  Southern  India  (Palseont.  Indica, 
II,  307,  pi.  xxii,  figs,  o  and  5  a),  under  the,  name  Mammilla  carnatica;  and 
if  that  shell  can  be  properly  referred  to  Mammilla  (Ruma,  as  some  call  it), 
possibly  our  species  might  go  into  the  same  group.  Specifically,  at  least,  it 
differs  from  the  Indian  form  in  its  rather  more  depressed  general  outline, 
smaller  umbilical  perforation,  and  less  thickened  inner  lip  abovt}  the  umbilicus. 
In  all  of  these  characters,  however,  it  differs  more  widely  from  the  typical 
forms  of  Mammilla  than  Dr.  Stoliczka's  species  does. 

It  is  possible  that  the  names  of  this  and  the  preceding  species  may  have 
to  be  changed  to  Euspira  subcrassa  and  E.  Occident  alls;  that  is,  if  Euspira  is 
made  to  replace  Lunatia,  as  already  suggested. 

Locality  and  position. — Mouth  of  Judith  River,  on  the  Upper  Missouri, 
where  it  occurs  with  other  Cretaceous  fossils  in  beds  elsewhere  found  to  hold 
a  position  at  the  horizon  of  the  top  of  the  Fox  Hills  group. 

Genus  AMAUROPSIS,  Morch. 

Synon. — Natica,  Amaura,  &c.  (sp.),  of  some  (not  Natica,  Ad.,  nor  Amaura,  Holler). 

Amaitrojms,  Miireh  (1857),  Nat.  Bidr.  Belkr.  Green].,  81. — H.  and  A.  Adams  (1858),  Genera  Recent 
Mull.,  II,  621.— Stinipscm  (1860),  Smithsonian  Cheek-List  Shells  N.  Am.,  5.— Stoliczka 
(18G8),  Paheont.  Indica,  II,  294.— Gould  and  Biuney  (1870),  Invert.  Massachusetts 
(2d  ed.),  348.— Tryon  (1873),  Am.  Marine  Couch.,  61. 

Etym. — Amaura;  orptc,  form. 
Type. — Natica  canaliculata,  Gould. 

Shell  ovate  or  subovate,  imperforate,  or  only  with  a  very  narrow  umbili- 
cal slit ;  spire  more  or  less  produced  ;  suture  channeled  ;  aperture  subovate  ; 
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inner  lip  in  the  living  typical  species,  nearly  straight  and  somewhat  callous; 
surface  smooth  or  striated,  and,  in  recent  examples,  covered  with  a  dark 
gamboge-colored  epidermis ;  operculum  corneous,  subspiral. 

This  group  seems  to  be  nearly  related  to  Amaura,  Moller,  and  may  even 
be  found  not  to  be  more  than  subgenerically  distinct  when  the  fossil  species 
are  more  carefully  compared  with  the  living  typical  forms.  At  any  rate,  there 
are  a  number  of  Cretaceous  and  Jurassic  species  that  seem  to  stand,  as  it 
were,  intermediate  between  the  two  in  form.  Looking  at  the  very  few 
known  living  species  of  these  two  types,  the  most  observable  differences  in 
the  shells  alone,  consist  in  the  more  elevated  spire,  shallower  suture,  thinner 
inner  lip,  and  entirely  imperforate  columella  of  Amaura.  It  should  be 
remembered,  however,  that  but  a  single  species  of  the  latter  and  some  two 
or  three  of  Amauropsis  are  known  among  our  existing  Mollusca,  while  in 
groups  containing  many  species,  even  more  marked  differences  are  sometimes 
not  considered  of  generic  value. 

The  genus  Amauropsis,  as  here  understood,  appears  to  have  been 
represented  at  least  as  far  back  as  the  Jurassic  epoch ;  and  a  number 
of  Cretaceous  so-called  Naticas  seem  to  belong  to  it-.  In  the  Tertiary,  a  few 
species  also  occur;  and  two  or  three  living  species  are  known.  Two  of  the 
latter  are  fount!  in  northern  seas,  and  one  is  said  to  occur  on  the  coast  of 
Japan.  From  the  associates  of  some  of  the  fossil  species,  they  would  appear 
to  have  lived  in  warm  climates. 

Amauropsis  paliidiiisefoi-inis,  H.  &  M.  (sp.). 

Plate  19,  figs.  15,  a,  b,  c. 

Natica  paludinaformis,  Hall  anil  Meek  (1854),  Mem.  Am.  Acad.  Arts  ami  Soi.  Boston,  V  (new  ser.),  389, 
pi.  iii,  fig.  3  (not  N.  paludiniformis,  d'Orbigny,  1850).  * 

Amauropsis  paludinceformis,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  185. — Meek 
(1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  20. 

Shell  subovate,  rather  thin;  spire  elevated  and  turreted;  volutions 
convex,  last  one  moderately  large  and  somewhat  produced   below;    suture 

*  I  am  not  aware  whether  any  one  can  tell  to  what  genus  Natica  paludiniformis,  d'Orbigny,  belongs, 
as  I  beleve  no  figure  or  full  description  of  it  has  ever  been  published.  In  his  Prodr.  de  Paleont., 
II,  312,  he  merely  says  that  it  is  near  his  Natica  sinuosa,  "but  without  a  sinus  in  its  coluuiellar  lip;  and 
has  its  volutions  slightly  striated  longitudinally."  But  all  we  know  of  his  N.  sinuosa  is  that  he  says,  on 
the  same  page  of  the  same  work,  that  "it  is  near  N.  spirata,  but  smaller,  aud  remarkable  for  having  a 
sinus  of  the  columellar  border  near  the  umbilicus."  Now  his  Ar.  spirata,  he  says,  is  Nerita  spirata,  Sowerby  ; 
■which  is  a  Carboniferous  species,  apparently  of  Naticopsis,  McCoy.  So  it  would  certainly  be  a  "pursuit 
of  knowledge  under  difficulties''  to  undertake,  from  such  a  description,  to  determine  even  to  what  genus 
his  A",  paludiniformis  really  belougs.  If,  however,  it  is  congeneric  with  the  Cretaceous  shell  here  described, 
and  his  species  can  be  regarded  as  established,  then  it  would  be  necessary  to  find  another  name  for  our 
shell. 
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rather  deeply  channeled  by  the  sudden  inflection  of  the  upper  margins  of  the 
volutions;  aperture  subovate,  a  little  oblique,  and  on  the  inner  side  nearly 
straight,  equaling  a  little  more  than  half  the  entire  length;  inner  lip  rather 
thin  ;  umbilical  chink  small;  surface  appearing  nearly  smooth  to  the  eye,  but, 
when  examined  by  the  aid  of  a  lens,  seen  to  be  marked  by  minute,  closely- 
arranged  lines  of  growth,  crossed  by  equally  fine,  minutely-undulating, 
revolving  striae. 

Length  of  a  medium-sized  specimen,  0.65  inch;  breadth,  0.43  inch; 
length  of  aperture.  0.37  inch  ;  breadth  of  same,  0.20  inch.  Angle  of  spire 
nearly  regular;  divergence,  57°. 

This  species  will  be  at  once  distinguished  from  all  of  the  otherwise 
similar  forms  yet  known  from  the  Upper  Missouri  Cretaceous  rocks,  by  its 
more  elevated  spire,  more  slender  general  form,  and  more  distinct  revolving 
stria?.  In  general  appearance,  it  agrees  more  nearly  with  a  Jurassic  species 
described  by  d'Orbigny  under  the  name  Natica  calypso  (Paleont.  Fr.  Terr. 
Jur.,  II,  pi.  292,  figs.  9  and  10);  from  which,  however,  it  differs  in  having 
more  convex  whorls,  and  rather  more  distinct  revolving  striae.  Among  Creta- 
ceous species,  it  may  be  compared  with  such  forms  as  Natica  Clementina  and 
N.  Cassisiana,  d'Orbigny,  from  the  Cretaceous  rocks  of  France;  though  it  is 
too  evidently  distinct  from  both  to  require  an  enumeration  of  the  points  of 
difference.  It  closely  resembles  in  form  some  species  of  the  recent  fresh- 
water genera  Viviparus  aud  Campelama  (=  MelanthoV);  but,  all  its  associates 
being  marine  types,  there  is  no  probability  that  it  belongs  to  either  of  those 
groups. 

This  is  one  of  the  fossil  species  already  alluded  to,  in  connection  with 
the  remarks  on  the  genus,  that  seem  to  show  intermediate  gradations  between 
Amaura  and  Amauropsis.  By  reference  to  the  figures,  it  will  be  seen  to  stand, 
as  it  were,  almost  exactly  intermediate  between  those  groups ;  that  is,  in  its 
elevated  and  subturreted  spire,  and  thinner  inner  lip,  as  well  as  in  some  other 
respects,  it  agrees  well  with  Amaura;  though,  in  its  proportionally  larger 
body-volution  and  aperture,  deeply -channeled  suture,  and  subperforate  colu- 
mella, it  agrees  more  nearly  with  Amauropsis.  If,  as  already  intimated,  it  shall 
be  found  necessary  to  unite  those  two  groups  under  one  name,  then  the  shell 
here  described  would  have  to  stand  under  the  name  Amaura  paludinceformis. 

Locality  and  position. — Sage  Creek  and  Cheyenne  River,  Dakota  Terri- 
tory :  in  the  upper  part  of  the  Fort  Pierre  group. 
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APORRHAID^E. 

Genus  APORRHAIS,  Dillwyn. 

Synon.— Aporrhais,  Dillwyn  (1823),  Philos.  Trans.,  II,  395.— Gray  (1835),  ib.,  305;  and  (1847)  Trans.  Zool. 
Soc.  Lond.,  136— Swainsou  (1840),  Malac,  141  and  309.— G.  B.  Sowerby,  jr.  (1842) 
Thes.  Conch.,  I,  21;  and  Conch.  Man.  (2d  ed.),  71. — Forbes  aud  Hanley  (1853),  Hist. 
Brit.  Moll.,  Ill,  185.— H.  and  A.  Adams  (1854),  Genera  Recent  Moll ,  I,  281.— Gabb 
(1868),  Am.  Jonr.  Conch.,  IV,  143.— Stoliczka  (1868),  Palseont.  Indica,  II,  23  and  447.— 
Gould  and  Binney  (1870),  Invert.  Mass.  (2d  ed.),'  320.— Tryon  (1873),  Am.  Marine 
Conch.,  17  (not  Aldrovandi,  Gualt.  and  Klein). 

Chenopus,  Phillipi  (1836),  Moll.  Sic,  214.— Koch  and  Dunker  (1837),  Beitr.  Verst.  Nord.  Oolite, 
34.— Bronn  (1838),  Leth.,  1088.— Munster(  1839),  Beitr.  Petref.,  1, 98.— Deshayes  (1843), 
Lamarck  (2d  ed.),IX,656. 

Alipes,  Conrad  ( 1865),  Am.  Jour.  Conch.,  1, 31  (as  a  subgenus  under  Aporrhais). 

Goniocheila,  Gabb  (1868),  Am.  Jour.  Conch.,  IV,  144  (proposed  as  a  subgenus  under  Aporrhais). 

Arrhoges,  Gabb  (1868),  ib.,  145  (proposed  as  a  subgenus  under  Aporrhais). 

Etym. — axopp/'/yvv/it,  to  tear  apart. 
Type. — Strombus  pi  s-pelicani,  Linuajus. 

Shell  never  attaining  a  large  size,  more  or  less  fusiform  before  maturity, 
but  in  the  adult  with  outer  lip  thickened,  expanded,  and  produced  into  from 
one  to  three  pointed  digitations,  or  sometimes  with  only  one  obtuse  lobe-like 
projection,  generally  sinuous  anteriorly  ;  inner  lip  callous ;  aperture  provided 
with  a  posterior  canal  extending  more  or  less  upward,  and  terminating  ante- 
riorly in  a  canal  of  variable  length  and  form,  according  to  the  sections  and 
species;  surface  variously  ornamented  with  folds,  costae,  nodes,  and  striae, 
or  rarely  cancellated. 

The  foregoing  synonymy  and  diagnosis  are  intended  to  include  three  sec- 
tions, distinguished  as  follows : 

1.  aporrhais,  Dillwyn  (typical,  —  C/ienojws,  Phill.). 

Shell  with  the  expanded  outer  lip  produced  into  two  or  three 
angular  digitations  which  are  furrowed  within,  and  carinate  externally  ; 
posterior  canal  produced  up  the  spire,  and  free  at  the  extremity  ; 
anterior  canal  rather  produced,  somewhat  expanded  or  narrow,  and 
curved  or  straight. — (Type  as  already  stated.) 

2.  alipes,  Conrad  (—  Goniocheila,  Gabb). 

Shell  with  posterior  canal  extending  about  half  way  up  the  spire, 
and  not  free  at  the  end  ;  expanded  outer  lip  with  only  one  projecting 
angular  process,  but  bearing  one  or  more  external  carina  in  front  of 
this  that  do  not  terminate  in  marginal  digitations;  canal  short  and 
strongly  incurved;  inner  lip  thick. — A.  liratus,  Conrad. 
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3.    ARRHOGES,  Gill)l). 

Shell  with  expanded  lip,  merely  terminating  in  a  single  posterior 
obtuse  lobe-like  extension,  and  having  its  anterior  sinus  nearly  or  quite 
obsolete;  posterior  canal  very  short;  anterior  canal  also  short  and 
obtuse. — Rostellaria  occidentals,  Beck. 

In  regard  to  the  value  of  the  last  two  sections,  there  will  doubtless  be 
different  opinions.  Some  will  probably  maintain  that  they  ought  to  be  sepa- 
rated generically  from  Aporrhais;  while  others  will  either  retain  them  as 
subgenera  under  the  same,  or  even  scarcely  regard  them  as  subgenerically 
distinct.  I  would  be  inclined  to  give  them  greater  importance  were  it  not 
for  the  fact  that  we  tind  Alipes  so  closely  connected  through  the  Tertiary 
A.  speciosa  (=.  Strombus  speciosus,  Schlotheim)  with  the  typical  Aporrhais; 
while,  on  the  other  hand,  the  group  Arrhoges  seems  to  be  equally  connected 
through  the  Tertiary  A.  analoga  (—  Chenopus  analogue,  Deshayes),  and  the 
section  Drepanochilus  with  Anchura  proper  of  Conrad. 

Many  palaeontologists,  and,  until  recently,  some  conchologists,  ranged  all 
such  shells  under  the  old  genus  Rostellaria.  It  is  now  well  known,  however, 
to  all  intelligent  pakeontologists,  and,  of  course,  to  conchologists,  that  Aporrhais 
is  widely  removed  from  the  genus  Rostellaria  by  the  characters  of  the 
animal,  as  well  as  by  only  less  strongly-marked  differences  in  the  shell. 
There  are  several  extinct  types,  however,  in  regard  to  the  structure  of  the 
animals,  of  which  we,  of  course,  know  nothing  from  direct  observation,  which 
have  shells  more  nearly  like  that  of  Aporrhais.  Among  these  may  be  men- 
tioned Alaria,  Morris  and  Lycett,  Anchura,  Conrad,  1'essarolax,  Dicroloma, 
and  Hclicaula.v,  Gabb.  From  Anchura  and  Dicroloma,  however,  it  is  at  once 
distinguished  by  its  well-defined  posterior  canal,  and  differently-formed  lip ; 
from  Alaria  and  Tessarolax,  it  is  distinguished  by  having  no  varices  on  the 
volutions,  as  well  as  from  the  want  of  a  posterior  canal  in  the  former,  and  the 
callus  covering  most  of  the  spire  in  the  latter.  Hclicaulax  has  a  posterior 
canal,  extending  up  the  spire,  but  connected  with  a  more  spreading  and 
callous  inner  lip ;  while  its  expanded  outer  lip  has  more  the  character  of  that 
of  Anchura. 

Aldrovandi  has  most  generally  been  cited  as  the  author  of  this  genus, 
but,  according  to  Mr.  Gabb  and  Dr.  Stoliczka,  incorrectly.  I  have  not  had 
an  opportunity  to  refer  to  his  works ;  but  both  of  the  last-mentioned  authors 
41  H 
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say  that,  although  he  used  the  name  Aporrhais,  he  applied  it  to  Pterocera. 
Dr.  Stoliczka  cites  Petiver  (1711)  as  the  author  of  this  genus;  but,  as  both 
he  and  Aldrovandi  (17  78)  did  not  conform  to  the  binomial  system  of  nomen- 
clature, neither  of  them  ought  to  be  cited  as  the  founders  of  genera;  and  the 
same  may  also  be  said  of  Klein,  who  used  this  name  apparently  for  a  Strom- 
bus  in  1 753.  It  is,  therefore,  Dillwyn,  who  first  used  the  name  Aporrhais  in  a 
regular  binomial  sense  in  1823,  that  we  must  regard  as  the  founder  of  the  same 
So  far  as  is  at  present  known,  the  genus  Aporrhais  seems  not  to  date 
back  farther  than  the  Cretaceous  period,  during  which  it  was  represented  by 
only  a  very  few  species,  so  far  as  our  knowledge  now  extends.  The  Jurassic 
shells  that  have  been  referred  to  it  by  some,  belong  to  Alaria,  Morris  and 
Lycett,  Dkroloma,  Gabb,  and  perhaps  other  groups ;  while  most  of  those 
from  the  Cretaceous  belong  to  Anchura,  Helicaulax,  and  other  allied  types. 
A  single  species  hereinafter  described  from  the  Cretaceous  seems  to  me  to 
have  all  the  essential  characters  of  the  typical  section  of  this  genus.  There 
are  also  a  few  forms  in  the  Cretaceous,  and,  as  already  intimated,  in  the  Ter- 
tiary, that  closely  approach  the  group  Arrhoges,  but  may  possibly  be  distinct. 
The  typical  section  is  also  represented  in  the  Tertiaries,  and,  like  the  section 
Arrhoges,  in  our  existing  seas.  The  living  species  of  the  former  occur  on 
the  English  coast  and  in  the  Mediterranean  ;  while  the  existing  typical  spe- 
cies of  Arrhoges  is  found  on  the  northeastern  coast  of  the  United  States,  on 
the  Banks  of  Newfoundland,  Labrador,  &c. 

Aporrhais   biangulata,    M.  &  H. 

Plate  19,  figs.  6,  a,  b,  c. 

Sostellaria  biangulata,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  65. 
ApoPrhais  biangulata,  Meek  and  Hayden  (1860),  ib.,  XII,  186. 

F'g- 37-  Shell    rather    small,  of  nearly    typical    form ; 

spire  acutely  elevated ;  volutions  about  eight,  mod- 
erately convex;  suture  distinct;  last  turn  promi- 
nent and  biangular  around  the  middle,  the  angles 
or  carinae  being  near  each  other,  with  a  vertical,  flat- 
tened, or  slightly  concave  space  between,  while  the 

Aporrhais  biangulata.  .  _ 

A  magnified  outline  from  a   upper  side  is  flattened  with  an  outward  slope  Irom 
specimen  showing  that  it  has    tiie    suture    to    the    upper    angle,    and    the    lower 

the  usual  posterior  canal  ascend- 
ing the  spire,  abruptly    contracted    to   the   rather  short,   pointed, 

and   nearly   straight     beak;    outer    lip   forming  a  broad  biangular  expansion, 
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one  of  the  angles  being  situated  at  the  termination  of  each  one  of  the  rapidly- 
diverging  carinae  of  the  body- volution;  aperture  rather  oblique,  narrow-oval, 
terminating  above  in  tin1  posterior  canal  (which  extends  far  up  the  spire, 
becoming  free  at  the  end),*  narrowed  into  the  small  canal  below;  surface 
marker!  by  obscure  lines  of  growth,  and  faint  indications  of  nearly  obsolete, 
very  flexuous,  vertical  costal,  which  are  crossed  by  very  fine,  closely-arranged, 
revolving  striae. 

Length,  0.53  inch  ;  breadth  of  body-volution,  exclusive  of  the  extended 
lip,  0.21  inch;  slopes  of  spire  nearly  or  quite  straight,  with  a  divergence 
from  the  apex  of  about  34°. 

The  costee  mentioned  above  are  only  seen  on  the  volutions  of  the  spire, 
and  are  very  obscure,  or  possibly  sometimes  entirely  obsolete.  Of  the  two 
smooth  keels  around  the  body-volution,  the  upper  one  is  a  little  larger  than 
the  other.  They  pass  around  nearly  parallel  to  each  other,  until  they  reach 
the  commencement  of  the  expansion  of  the  lip,  where  they  diverge  and  cross 
the  lip,  one  extending  to  each  of  the  marginal  angles  of  the  same.  The  edge 
of  the  lip  is  very  broadly  and  slightly  sinuous,  horizontally  across  below, 
from  the  lower  angle  to  the  beak,  and  nearly  vertically  between  the  two 
angles,  as  well  as  obliquely  inward  and  upward  from  the  upper,  and  slightly 
more  prominent  angle,  to  the  posterior  canal  ascending  the  spire. 

Mr.  Gabb,  in  his  revision  of  the  family  Aporrhaidce,  makes  the  inquiry 
whether  this  species  may  not  rather  belong  to  his  subgenus  Gon'wcheila  than 
to  Aporrhais  proper,  and  seems  to  doubt  the  existence  of  the  typical  forms  of 
Aporrhais  in  the  Cretaceous.  A  glance  at  our  wood-cut  figure,  however, 
which  he  had  not  seen,  will  show  that  our  shell  certainly  has  not  the  charac- 
ers  of  his  subgenus;  its  lip  being  decidedly  and  almost  equally  biangular.its 
beak  not  incurved,  and,  as  our  other  specimens  show,  its  posterior  canal  as  in 
Aporrhais  proper.  I  can  therefore  see  no  other  differences,  than  such  as  may, 
I  think,  be  fairly  considered  specific,  between  it  and  typical  forms  of  the 
genus. 

Locality  and  position. — Yellowstone  River,  150  miles  from  its  mouth,  in 
beds  containing  a  blending  of  the  fossils  of  the  Fort  Pierre  and  Fox  Hills 
groups  of  the  Upper  Missouri  Cretaceous  series. 

"The  specimens  from  which  our  figures  ou  plate  19  were  drawn,  have  the  posterior  canal  broken 
away.    Others  were  subsequently  found  showing  it  to  extend  up  the  spire  as  in  typical  forms  of  the 

genus. 
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Genus  ANCHURA,  Conrad. 

Synon. — Anchura,  Conrad  (1860),  Jour.  Acad.  Nat.  Sci  ,  IV  (2d  ser.),  284 ;  and  (1873)  in  Appendix  to  Kerr's 
N.  Car.  Geol.  Rep.,  12. — Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils, 
19.— Gabb  (1868),  Am.  Jour.  Conch.,  IV,  145;  and  (1869)  Palseont.  Cal.,  II,  165.— 
Stoliczka  (1868),Palseont.  Indica,  II,  '26.— Dana  (1874),  Man.  Geol.  (2d  ed.),  461. 
Drepanochdus,  Meek  (1864),  Smithsonian  Cheek-List  N.  Am.  Cret.  Fossils,  19  and  35  (proposed 
as  a  subgenus  under  Anchura). — Dana  (1874),  Man.  Geol.  (2d  ed.),  461  (retained  as  a 
subgenus  under  Anchura). 
Perissoptera,  Tate  ( 1865),  Geol.  and  Nat.  Hist.  Repertory,  Lond. 

Etijm. — ayxL,  near;  oi-pa,  a  tail ;  from  the  tail-like  appearance  of  the  beak  of  the  type-species. 
Type.— Anchura  ahruptc*,  Conrad. 

Shell,  exclusive  of  the  extended  lip,  fusiform  ;  beak  slender,  more  or  less 
produced,  pointed,' and  straight,  or  very  slightly  rlexuous  ;  outer  lip  at  matu- 
rity narrow,  more  or  less  sinuous  below,  and  extended  either  into  two  unequal 
pointed  digitations,  directed  one  anteriorly,  and  the  other  posteriorly,  or  ter- 
minating in  a  single  backwardly  curved,  scythe-shaped  process  ;  inner  lip 
callous;  aperture  without  a  posterior  canal. 

In  this  genus,  I  admit  the  following  two  not  very  strongly-deferent  sec- 
tions: 

1.  anchura,  Conrad  (typical). 

Shell  with  outer  lip  terminating  in  two  unequal  pointed  processes, 
one  directed  backward  and  the  other  forward  ;  beak  typically  very 
long  and  slender. — (Type  as  above  given.) 

2.  drepanochilus,  Meek  (=:  Perissoptera,  Tate,  in  part). 

Shell  with  outer  lip  terminating  in  a  single  backwardly-curved, 
scythe-shaped,  pointed  process;  beak  short. — (Rostellaria  Americana 
Evans  and  Shumard.) 

As  elsewhere  stated,  this  genus  is  distinguished  from  Aporrhais  by  being 
entirely  without  any  traces  of  a  posterior  canal*  ascending  the  spire,  as  well 
as  by  the  different  forms  of  its  expanded  lip.  The  beak  of  the  species  belong- 
ing to  the  typical  section  is  also  much  longer  and  more  slender  than  in 
Aporrhais.  It  is  more  nearly  related  to  Dicroloma,  Gabb,  which  also  has  no 
posterior  canal,  and  seems  to  differ  chiefly  in  its  much  inore  deeply  bifid 
outer  lip  and  curved  canal. 

The  genus  Anchura  is  probably  mainly,  if  not  entirely,  confined  to  the 
Cretaceous  rocks.  It  is  certainly  unknown  in  the  Tertiaries,  and  among 
existing  mollusks.  Some  of  the  Jurassic  shells,  however,  seem  to  approach 
it  pretty  nearly,  and  may  not  be  generically  distinct. 
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A  11 «  liiir  a    (D  re  pa  ii  6  c  hi  I  us)   Americana,   E.  &  S.  (sp.). 

Plate  32,  tigs.  ,-,  a,  b. 

Roslellaria  Anurkana,  Evans  anil  Slininai'd  (1857),  Traus.  St.  Louis  Acad.  Sci.,  I,  42  (not  d'Orbifjuy,  182G). 
Aporrhais  Americana,  Meek  and  Haydcn  (I860),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  XII,  423. 
Anehura  (Drepanochilus)  Americana,  Meek  (1864),  Smithsonian  Check-List  N.  Aui.  Cret.  Fossils,  19. 

Shell  rather  small,  exclusive  of  the  lip  unequally  fusiform ;  spire  rather 
acutely  conical,  and  about  equaling  the  length  of  the  aperture  and  canal ; 
volutions  seven  and  a  half  to  eight,  moderately  convex,  last  one  unequally 
biangular  around  the  middle,  obliquely  flattened  above,  and  abruptly  con- 
tracted into  the  rather  short,  straight,  mucronate  beak  below;  upper  carina 
or  angle  of  the  body-volution  more  prominent  than  the  other,  usually  subcre- 
natc  before  reaching  the  lip,  on  which  it  is  strongly  defined  to  its  upward- 
curved  extremity;  suture  well  defined;  outer  lip  of  the  breadth  of  the 
body-volution  at  its  commencement,  but  rapidly  narrowing  outward,  and 
curving  strongly  upward  to  its  acutely-pointed  extremity,  almost  without  a 
lower  marginal  sinuosity,  but  having  a  broad,  rounded  sinus  above;  inner  lip 
rather  thick  all  the  way  up,  and  connecting  above  with  outer;  aperture 
rhombic-oval  and  somewhat  oblique ;  surface  ornamented  by  numerous,  very 
regular,  strongly-arched,  little,  vertical  costae,  and  very  fine,  regular,  thread-like, 
revolving  lines;  costae  generally  obsolescent  on  the  body-volution,  where  the 
revolving  lines  become  somewhat  stronger,  below  the  lower  carina,  which  is 
itself  continued  only  as  a  stronger  line  on  the  lip,  without  producing  the 
slightest  angularity  to  the  outline  of  the  latter. 

Length,  1.08  inches;  breadth  of  body-whorl,  0.38  inch;  slopes  of  spire 
a  little  convex,  with  a  divergence  from  the  apex  of  about  30°. 

This  is  one  of  the  most  abundant  and  beautiful  of  the  Upper  Missouri 
Cretaceous  univalves,  and  is  often  found  so  finely  preserved  as  to  show  nearly 
all  of  its  characters  as  clearly  as  we  usually  see  in  recent  shells.  Its  lines 
of  growth  are  very  obscure  on  the  upper  volutions,  but  become  more  distinct 
on  the  last  one,  and  on  the  expanded  lip.  The  little  vertical  costse  are  quite 
well  defined,  and  very  regular  on  the  spire,  but  become  much  more  obscure, 
or  even  only  appear  as  little  cren  illations,  on  the  larger  carina  of  the  body- 
volution.  The  revolving  lines  are  exceedingly  fine,  regular,  and  crowded  on 
the  volutions  of  the  spire  and  the  upper  slope  of  the  body-whorl,  but  become 
stronger  on   the   lower  side  of  the   same,  and  as   they  approach   the   margin 
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of  the  expanded  lip,  where  they  spread  more  widely  apart,  and  sometimes 
have  an  intermediate  smaller  one  intercalated  between.  The  expanded  lip  is 
strengthened  by  the  upper  carina  of  the  body-volution  being  continued  along 
the  middle  all  the  way  to  its  mucronate,  upcurved  point.  On  its  inner  side, 
there  is  a  furrow  corresponding  to  the  external  carina;  but  this  furrow  is  not 
well  represented  in  our  figure  8  a,  of  plate  32. 

I  know  of  no  described  species  with  which  this  is  liable  to  be 
confounded. 

Locality  and  position. — Moreau  River,  Long  Lake,  and  other  localities ; 
in  the  Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series ;  also,  on  the 
Yellowstone  River,  in  beds  containing  a  mingling  of  the  fossils  of  that  and 
the  Fort  Pierre  groups. 

Anctanra  (Drcpanochilus)  rVchrasceiisis,  E.  &  S.  (sp.). 

Plate  19,  figs.  5,  a,  b,  c. 

JlostcJlaria  Nebrasctnsis,  Evans  and  Shuniard  (1854),  Proceed.  Acad.  Nai.  Sci.  Philad.,  VI,  164. 
Aporrhaw  Nebrascensis,  Meek  &  Hayden  (1860),  ib.,  XII,  423.— Gabb  (1861),  Synon.  Moll.  Cret.  Form.,  :.'.!. 
Anchura  ( Drrpaiiudiilua)  Xcbrascerisis,  Meek  (1864),  Smithsonian  Cueck-List  N.  Am.  Cret.  Fossils,  19. 

Shell  small,  irregularly  subfusiform;  spire  acutely  conical,  about  equaling 
the  length  of  the  body-volution  and  beak ;  volutions  six  and  a  half  to  seven, 
convex,  and  separated  by  a  distinct  suture,  last  one  flattened  on  the  oblique 
upper  slope,  unequally  bicarinate  around  the  middle,  and  abruptly  contracting 
below  into  the  short  mucronate  beak;  upper  carina  of  the  body-volution 
more  prominent  than  the  lower,  and  continued  along  the  labial  extension 
to  its  extremity  ;  surface  ornamented  by  numerous  small,  strongly  Hexuous, 
vertical  costje,  that  become  obsolete  on  the  body-volution,  and  very  tine, 
regular,  closely-arranged,  revolving  lines,  which  are  less  closely  arranged  as 
they  pass  upon  the  extended  lip,  and  on  the  lower  part  of  the  body-volution, 
where  they  usually  show  an  intermediate,  much  smaller,  series;  outer  li[> 
equaling,  at  its  commencement,  the  breadth  of  the  body-volution,  but  very 
rapidly  narrowed  by  the  nearly  straight,  obliquely  ascending,  lower  margin, 
and  the  broadly  sinuous  outline  of  the  upper,  so  as  to  form  a  single  slender, 
mucronate,  slightly  backward-curved  process ;  aperture  unknown. 

Length,  about  0.52  inch;  breadth  of  body-volution,  exclusive  of  the 
extended  lip,  0.23  inch  ;  slopes  of  spire  a  little  convex,  with  a  divergence 
from  the  apex  of  about  20°. 

This   species    resembles   the   last   in    general    appearance   and    surfaced 
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markings,  but  is  always  decidedly  smaller  at  maturity  than  the  adult  of  that 
shell,  and  has  a  narrower  spire,  more  flexuous  costse,  rather  more  convex 
volutions,  and  a  much  narrower  labial  extension.  These  differences  are 
constant,  and  (particularly  the  last-mentioned  one)  render  the  separation  of 
the  two  species  very  easy. 

This  shell  has  been  referred  to  Drs.  Evans  and  Shumard's  species 
on  the  authority  of  the  latter,  to  whom  we  sent  specimens  for  comparison. 
Among  foreign  species,  it  may  be  compared  with  A.  Icevisucula  (—Rostellaria 
Iceviuscula,  Sowerby),  from  which  it  differs  in  having  smaller,  more  numerous, 
and  more  arched  vertical  costse,  and  a  somewhat  differently -formed  labial 
appendage. 

Locality  and  position. — Crow  Creek,  near  Black  Hills ;  from  the  upper 
beds  of  the  Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous  series; 
also,  from  same  horizon  on  Sage  Creek,  near  the  Bad  Lands  of  White  River. 

Anchura!    sublevis,  M.  &  H. 

Plate  19,  figs.  3,  a,  b. 

Aporrhaia  sullevia,  Meek  and  Hayden  (18G0),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  178. 

Aporrhas  sublevata  (misprint),  Meek  and  Hayden  (1860),  ib.,  4'28. 

Andhura  ?  subleris,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  It). 

Shell  unequally  subfusiform;  spire  elevated;  volutions  seven  or  more, 
convex,  and  separated  by  a  rather  distinct,  though  not  deep,  suture,  last  one 
convex  above  and  abruptly  contracted  below,  with  a  single  small  revolving 
angle,  which  passes  around  to  the  suture,  but  is  not  visible  on  the  succeeding 
turns  of  the  spire;  surface  polished,  and  marked  by  moderately  distinct 
annate  lines  of  growth,  which  are  crossed  by  rather  obscure  revolving  lines, 
nearly  equaling  the  spaces  between  on  the  spire,  but  more  distant,  with  some- 
times a  few  indistinct,  irregular,  very  fine,  parallel  stria?  between  on  the 
body-whorl;  aperture  and  lip  unknown. 

Length,  about  0.54  inch ;  breadth  of  body-whorl,  0.26  inch.  Apical 
angle  slightly  convex ;  divergence,  37°. 

1  have  not  seen  specimens  of  this  species  retaining  the  apex  of  the 
spire  or  showing  the  aperture  or  lip.  Its  surface-markings,  however,  are  so 
different  from  those  of  all  the  other  species  yet  known  in  these  rocks,  that  it 
may  lie  readily  distinguished,  even  by  comparing  quite  imperfect  specimens. 
It  differs  from  all  its  associates  with  which  we  are  acquainted,  excepting 
A.  b'wmguhita,  in   being  destitute  of  costse  on  all  its  whorls;    and   from  that 
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species  it  may  be  at  once  distinguished  by  its  more  convex  whorls  and  much 
coarser,  as  well  as  more  distant,  revolving  lines.  Its  lines  of  growth  are 
also  not  near  so  flexuous  in  crossing  the  volutions  of  the  spire  as  those  of 
A.  biangulata. 

This  and  the  following  species  are  ranged  provisionally  in  the  genus 
Anchura,  and  may  belong  to  some  other  group,  as  we  have  seen  no  speci- 
mens of  either  showing  the  form  of  the  lip,  or  whether  or  not  there  was  a 
posterior  canal. 

Locality  and  position. — Yellowstone  River,  150  miles  from  its  mouth  ; 

in  beds  containing  a  mingling  of  the  fossils  of  the  Fort  Pierre  and  Fox  Hills 

groups. 

A  ii  «■  li  ii  r  ;i  !    p  a  r  v  a ,  M.  &  H. 

Plate  19,  figs.  4,  a,  b. 

Aporrhuis  parva,  Meek  and  Hayden  (1860),  Proceed.  Aead.  Nat.  Sci.  Philad.,  XII,  178. 
Anchural  parva,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  19. 

Shell  very  small,  irregularly  subfusiform ;  spire  moderately  elevated, 
and  acute  at  the  apex;  volutions  six  or  seven,  separated  by  a  small  but 
rather  distinct  suture,  and  having  around  the  middle  a  single  series  of  very 
oblique,  flexuous  folds,  or  node-like  costse,  which  do  not  extend  to  the  suture 
either  above  or  below;  last  whorl  rather  large,  and  having,  just  below  the 
row  of  nodes,  a  small  but  well-defined  revolving  ridge;  surface  marked  by 
very  obscure  lines  of  growth,  and  fine,  closely-set,  revolving  striae  ;  (beak  and 
lip  unknown). 

Length,  about  0.28  inch ;  breadth  of  body-whorl,  0.15  inch.  Apical 
angle  a  little  convex  ;  divergence,  33°. 

I  have  seen  but  one  specimen  of  this  little  shell,  which  has  the  lip 
broken  away,  and  does  not  show  the  columella  or  the  form  of  the  aperture. 
Consequently,  it  is  only  provisionally  that  it  has  been  referred  to  the  above 
genus.  It  may  be  readily  distinguished  from  all  of  the  allied  forms  yet 
known  from  these  rocks,  by  its  broader  form,  less  attenuated  spire,  and  pro- 
portionally larger,  more  distant,  and  more  oblique,  flexuous,  node-like  folds 
around  the  middle  of  the  whorls.  These  folds,  or  nodes,  are  entirely 
unlike  the  small  vertical  costse  on  any  of  the  other  species  already  described, 
being  so  broad  and  distant  that  only  about  ten  of  them  occupy  the  whole  of 
the  body-whorl. 

Local  Hi/  anil  position,. — Same  as  last. 
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VANIKORIDiE. 

Genus  VANIKORO.  Quoy  and  Gaim. 

Synon.—  Vcmikaro,  Qnoy  and  Gaimard  (1832),  Voy.  Astro].,  Zool.,  II,  239.— H.  and  A.  Adams  (1854),  Gen 

Recent  Moll.,  I,  374.— Meek  (1804),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  18.— 

Stoliczka  (1868),  Pala?oiit.  Indica,  II,  307. 
Merria,  Gray  (1839),  Beechey's  Voy.,  Zool.,  137. 
Momia,  Gray  (1840),  Synon.  Moll.  Brit.  Mus.,  124. 
Leiiculin,  Swaiuson  (1840),  Malac,  346. 
Nqriea,  Recluz  (MS.),  d'Orbigny  (1841),  Moll.  Cub.,  39;  and  (1843)  Pal.  Fr.,  II,  170.— Re"cluz 

(1844),  Rev.  Zool.,  4  and  49.— De  Koniuck  (1844),  Terr.  Anthr.,  474— Geiuitz  (1845), 

Grundr.  d.  Verst.,  341.— Chenn  (1859),  Man.  Conch.,  I,  331. 

EUjm. —  Vanikoro,  the  name  of  one  of  the  Pacific  islands. 
Type. — Xcrita  vancellata,  Gmcliu. 

Shell  subglobose,  thin  or  moderately  thick,  in  the  recent  state  often 
covered  with  a  velvety  epidermis;  volutions  few,  last  one  large;  surface 
ribbed,  cancellated,  or  spirally  striated;  inner  lip  moderately  thickened  or 
rather  thin,  simple,  and  slightly  rerlexed  ;  columella  excavated  or  slightly  per- 
forated, the  umbilical  opening  usually  ending  in  an  arched  channel  behind ; 
aperture  varying,  according  to  the  species,  from  semilunar  to  subovate,  but 
generally  somewhat  modified  by  the  body-volution. 

The  shells  of  this  genus  are  usually  rather  thin,  subglobose,  and,  in 
recent  examples,  white.  Some  species  have  distinct,  regular,  vertical  costa% 
while  others  have  only  revolving  striae  and  furrows  The  genus  seems  to 
have  been  first  proposed  by  its  authors  as  a  section  of  Velutina,  to  include 
cancellated  species  from  the  Pacific  islands.  Nearly  all  later  authors, 
however,  admit  it  as  a  distinct  genus;  though  the.  name  Narica  has  been 
most  generally  used  for  it.  The  laws  of  priority,  however,  require  that  we 
should  go  back  to  the  older  name  Vanikoro,  notwithstanding  the  fact  that  it 
was  only  proposed  as  a  subgenus,  and  subsecpieutly,  I  believe,  altogether 
abandoned  by  its  founders;  for  the  fate  of  a  generic  or  subgeneric  name, 
once  regularly  proposed,  does  not  depend  on  the  later  opinions  of  the  author 
proposing  it,  but  on  the  fact  whether  or  not  its  type  represents  a  good  new 
genus. 

It  seems  very  probable  that  this  genus  existed  as  far  back  as  the 
Triassic  epoch;  and  we  also  find  forms  agreeing  quite  nearly  with  it  in  the 
Jurassic  and  Cretaceous  rocks;  also,  a  few  in  the  Tertiary.  Some  twenty  to 
thirty  living  species  have  likewise  been  described  by  conchologists  from  our 
existing  seas,  and  there  arc  doubtless  a  number  of  others  yet  unknown. 
42  n 
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Vauikoro   ambigna,  M.  &  H. 

Plate  19,  figs.  12,  a,  b,  c,  d. 

Katica^  ambigua.  Meek  and  Harden  (185(5),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  64. 

Fossar?  Nebrascensis,  Meek  and  Hayden  (1860),  ib.,  XII,  4"23. 

Vanikoro  ambigua,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  18. 

Shell  rather  small,  obliquely  rhombic-subglobose ;  spire  of  moderate 
height,  composed  of  about  four  convex  volutions,  which  are  separated  by 
a  well-defined  suture;  surface  ornamented  by  distinct  lines  and  obscure 
wrinkles  of  growth,  which  are  crossed  by  numerous  irregular  revolving  lines, 
generally  larger  than  the  grooves  between ;  aperture  ovate,  very  oblique, 
obtusely  angular  above,  and  rounded  below;  outer  lip  sharp,  joining  the 
whorl  above  nearly  at  right  angles,  slightly  reflexed  at  its  junction  with  the 
columella  below;  axis  apparently  perforated  by  a  very  small  umbilical 
opening,  which  is  not  covered  by  the  lip. 

Length,  about  0  56  inch  ;  breadth,  0.48  inch  ;  length  of  aperture,  0  36 
inch ;  breadth  of  same,  0.25  inch.  Apical  angle  regular,  or  nearly  so ; 
divergence  varying  from  70°  to  80°. 

The  revolving  lines  are  generally  quite  well  defined,  especially  on  the 
lower  part  of  the  body-whorl.  They  are  very  irregular  in  size,  though 
almost  always  broader,  particularly  on  the  middle  of  the  body-volution,  than 
the  grooves  between,  which  are  each  sometimes  occupied  by  a  smaller  line. 
By  the  aid  of  a  lens,  faint  indications  of  very  fine,  revolving,  impressed  striae 
may  be  seen  irregularly  distributed  upon  and  between  the  larger  lines. 

In  form,  this  shell  varies  somewhat;  the  spire  of  some  individuals  being 
more  elevated  than  that  of  others.  Some  specimens  have  the  body-whorl 
rounded  and  rather  gibbous,  while  in  others  it  is  slightly  compressed  above, 
so  as  to  give  the  shell  a  more  conical  form. 

In  first  indicating  this  species,  we  were  in  much  doubt  in  regard  to  its 
generic  relations,  and  placed  it  provisionally,  with  a  query,  in  the  genus 
Natica.  Later  comparisons,  however,  soon  led  to  the  conclusion  that  it  at  least 
could  not  be  properly  retained  in  that  genus,  and  we  afterward  removed  it, 
still  doubtfully,  to  the  genus  Fossar.  In  making  this  change,  it  also  became 
necessary  to  find  a  new  specific  name,  then;  being  already  a  Fossar  anMguus. 
Still  more  recently,  some  specimens  were  brought  in  showing  more  clearly 
the  parts  about  the  columella  and  umbilical  region,  and  from  these  it  appeared 
much  more  probable  that  this  shell   belongs  to  the  genus  Vanikoro,  to  which 
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J  removed  it  in  the  .Smithsonian. Check-List,  under  the  original  specific  name. 

It  is  one  of  those  puzzling  types,  such  as  the  palaeontologist  not  unfrequently 

has  to  dispose  of  in  some  way,  without   being  entirely  satisfied  with   any 

conclusion  that  he  can  form  in  regard  to  its  relations. 

Locality  and  position — Yellowstone  River,  150  miles  above  its  mouth; 

in  the  beds  containing  a  mingling  of  the  fossils  of  the  upper  part  of  the  Fort 

Pierre  group  with  those  of  the  Fox  Hills  group,  of  the  Upper  Mo.  Cretaceous 

series. 

Genus  VANIKOROPSIS,  Meek. 

Syvon.—Natica  and  Xeritopsis  ?  (sp.),  Meek  and  Hayden  (neither  Nntica,  Ad.,  nor  Neritopsis,  Grate].). 

Etym. —  Vanikoro ;  orpic,  form. 

Type. —  Nalica  Tuomeyana,  Meek  and  Hayden. 

Shell  subglobose,  thick,  and  solid;  body-volution  large;  spire  depressed; 
aperture  ovate;  axis  imperforated  ;  outer  lip  simple,  beveled  ;  inner  lip  closely 
folded  upon,  and  adhering  to,  the  columella  and  the  body-volution,  very  little 
thickened,  and  not  flattened,  toothed,  notched,  or  serrated;  surface  with 
distinct  revolving  lines  and  furrows,  and  on  the  body-volution  developing 
strong  oblique  folds  or  plications  and  furrows,  parallel  to  the  lines  of  growth. 

The  type  and  only  known  species  of  this  genus  has  long  been  a  subject 
of  much  doubt  and  perplexity.  In  first  indicating  it,  we  placed  it  temporarily 
in  the  genus  Natica,  with  really  very  little  idea  that  it  properly  belonged 
there.  Subsequently,  we  removed  if,  with  a  mark  of  doubt,  as  a  nearer 
approximation  to  its  true  position,  to  the  genus  Neritopsis.  In  general  form, 
and  the  possession  of  distinct  revolving  lines  and  furrows,  it  reminds  one 
of  the  genus  Vanikoro;  but  its  very  thick,  solid  shell,  want  of  an  umbilical 
perforation,  and  the  close  connection  of  the  slightly-thickened  inner  lip  with 
the  columella  and  the  body-volution  above,  forbid  its  reference  to  that  group. 
On  the  other  hand,  it  presents  quite  as  well-marked  distinctions  from  Neri- 
topsis, since  its  inner  lip  wants  the  thickened  and  flattened  character  of  that 
genus,  and  shows  not  the  slightest  tendency  to  the  formation  of  a  broad 
central  notch,  or  sinus,  such  as  we  see  in  the  same. 

In  regard  to  its  geological  range,  nothing  can  be  said,  in  the  present  state 
of  our  knowledge,  beyond  the  fact  that  the  typical  species  came  from  the 
higher  part  of  the  Upper  Cretaceous. 

It  is  difficult  to  decide  respecting  the  family -affinities  of  such  a  fossil 
shell  without,  so  far  as  known,  any  existing  congeneric  representatives.  I 
have  the  impression,  however,  that  it  may  find  a  place  in  thefamily  VanikorulcB. 
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Tanikoropsis    Tiieiiiryana,  M.  &  H.  (sp.). 

Plate  39,  figs.  2,  a,  b. 

Nalica  Tuomeyana,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  270. 
Naticopsist  Tuomeyana,  Meek  and  Hayden  (1860),  it.,  XII,  423. — Meek  (1864),  Smithsonian  Check-List 
N.  Am.  Cret.  Fossils,  18. 

Shell  depressed-subglobose,  very  strong;  volutions  four  to  four  and  a 
half,  convex,  last,  one  composing  most  of  the  entire  bulk,  and  regularly 
rounded;  suture  rather  deep;  aperture  ovate  or  nearly  so,  being  a  little 
straighter  on  the  inner  side;  columella  with  the  faintest  appearance  of  a  very 
small  umbilical  indentation  by  the  side  of  the  smooth,  scarcely  thickened, 
inner  lip.  Surface  of  the  upper  volutions  showing  only  the  regular,  distinct, 
revolving  lines  and  fine  striaa  of  growth,  the  former  of  which  increase  regu- 
larly in  size  on  the  body-whorl,  on  which  the  strong,  vertical,  or  more  or  less 
oblique,  folds,  or  plications,  are  inclined  to  be  angular  on  their  crests,  with 
broad,  rounded,  deep  depressions  between. 

Length  and  breadth,  each,  about  0.88  inch.  Apical  angle  with  nearly 
straight  slopes,  and  a  divergence  of  about  110°. 

This  species  will  be  at  once  distinguished  from  all  of  the  other  known 
Upper  Missouri  univalves  resembling  it  in  other  respects,  by  its  thick  shell 
and  distinct  revolving  lines,  crossed  on  the  body-volution  by  large,  strong, 
oblique  folds,  or  plications;  thus  giving  it  a  peculiar  rough  appearance.  I  am 
not  acquainted  with  any  described  foreign  species  resembling  it  closely 
enough  to  render  a  comparison  necessary.  It  seems  to  be  very  rare,  as  all 
of  the  collections  yet  brought  from  the  Far  West  have  only  afforded  us  a  single 
specimen. 

Locality  and  position. — Mouth  of  Judith  River,  on  the  Upper  Missouri; 
from  Cretaceous  beds  holding  a  position  at  the  horizon  of  the  top  of  the  Fox 
Hills  group. 

TURRITELLID/E. 
Genus  MESALIA,  Gray. 

Synon.— Mesalia, Gray  (1842),  Synon.  Moll.  Brit.  Mus.,61,  90;  and  (1847)  Zool.  Proceed.,  155.-H.  and  A. 
Adams  (1856),  Genera  Keccut  Moll.,  I,  35. — C'hcnu  (1859),  Man.  Conch.,  I,  317  (as  a 
subgenus  under  TurriteUa). 

Etym. — (?  Mesal,  Ad.,  a  word  of  barbarous  origin.) 
Type. — Cerithium  nasal,  Adanson. 

Shell  many-whorled,  short-subterete  ;  volutions  more  or  less  convex,  and 
spirally  striated,  the  last  one  rounded  below;   aperture  suborbicular,  produced 
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below,  with  Ihe  lower  margin  a  little  sinuated  or  notched  and  reflexed;   inner 
lip  somewhat  twisted  and  flattened  ;  outer  lip  thin  and  sinuate  above  the 

middle. 

This  genus  seems  to  lie  to  some  extent  intermediate,  in  the  characters 
of  its  shell,  between  TurriteUa,  Lamarck,  and  Troto,  Defrance.  It  is,  how- 
ever, generally  proportionally  shorter,  with  volutions  more  rapidly  increasing 
in  size  than  is  common  in  TurriteUa  ;  from  which  it  also  differs  in  having  its 
aperture  produced,  with  a  sinuated  margin  anteriorly.  From  Prota  it  xliffers 
in  not  having  the  anterior  margin  of  its  aperture  near  so  strongly  notched, 
as  well  as  in  having  its  body-volution  rounded  below,  and  proportionally 
larger,  and  its  outer  lip  sinuous  above. 

This  genus  probably  commenced  its  existence  during  the  Cretaceous 
epoch.  It  certainly  occurs  in  the  Tertiary,  and  is  represented  by  some  six 
to  eight  or  more  existing  species. 

IScsalial    Kansasensis,    Meek. 

Plate  2,  figs.  7,  a,  b. 
TurriteUa  /uiHsnsfnsis,  Meek  (1871),  Haytleu's  Report  Geological  Survey  of  the  Territories,  312. 

Shell  elongate-conical,  or  gradually  and  regularly  tapering  from  below 
to  the  apex,  with  the  lateral  slopes  of  the  spire  straight;  volutions  eight  to 
ten,  increasing  regularly  in  size,  flattened,  or  only  very  slightly  convex ;  last 
one  rounded  below;  suture  nearly  linear;  aperture  ovate;  surface  with 
small,  thread-like,  revolving  lines,  varying  much  in  their  arrangement  and 
distinctness,  but  usually  more  strongly  defined  on  the  lower  half  of  the  last 
turn  ;  lines  of  growth  very  fine,  obscure,  and  strongly  arched  or  sigmoid,  so 
as  to  indicate  a  deep  sinuosity  in  the  outer  lip  above  the  middle. 

Length  of  a  large  specimen,  1.10  inches;  breadth,  0.34  inch;  divergence 
of  slopes  of  the  spire,  about  22°. 

This  shell  varies  much  in  its  surface-markings;  some  of  the  specimens 
appearing  almost  smooth,  or  only  showing  faint  indications  of  a  few  revolving 
lines,  while  others  show  a  few  distantly-separated,  very  slender,  raised  lines. 
In  still  others,  five  or  six  well-defined  slender  lines  may  be  seen  on' some  of 
the  volutions,  and  a  smaller  number  of  less  distinctly-defined  ones  on  the  other 
turns.  The  arrangement  of  these  lines  and  their  comparative  size  on  differ- 
ent individuals,  as  well  as  on  different  parts  of  the  same  specimen,  vary 
much.      Usually,  the  upper  turns   near   Ihe  apex   of  the   spire  appear  to  be 
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smooth,  though  this  may  he  partly  due  to  accidental  erosion  before  the  shells 
were  embedded  in  the  matrix. 

It  is  with  considerable  hesitation  that  I  have  concluded  to  remove  this 
species  to  the  genus  Mesalia ;  none  of  the  specimens  being  in  a  condition  to 
show  the  base  of  its  aperture.  Consequently,  I  have  been  unable  to  deter- 
mine whether  or  not  its  lower  margin  is  produced  and  notched,  or  subcana- 
liculated,  as  in  that  genus.  From  its  rounded  body-volution,  and  the  deep 
sinuosity  of  its  outer  lip  (as  shown  by  the  curve  of  its  lines  of  growth),  as 
well  as  its  general  resemblance  to  some  of  the  species  of  that  group,  how- 
ever, I  have  been  led  to  think  it  may  probably  be  a  Mesalia. 

Locality  and  position. — Twelve  miles  southwest  of  Salina,  Kansas; 
Dakota  group  of  the  Upper  Missouri  Cretaceous.  Prof.  B.  F.  Mudge,  col- 
lector. 

CERITHIOPSIDiE. 

Genus  CERITHIOPSIS,  Forbes  and  Hanley. 

Synon. — Cerithium  (sp.)  of  some  earlier  authors. 

CerifMopsis,  Forbes  and  Hanley  (1849),  Brit.  Moll.,  Ill,  364.— H.  and  A.  Adams  (185?),  Genera, 

Recent  Moll..  I,  240.— Chenu    (1859),    Man.   Conch.,  I,  231.— Gabb  (1864),  Palieont. 

Cal.,  I,  116;  lb.,  II,  114.— Stoliczka  (1868),    Palaeont.    Indica,   II,    185.— Gould  and 

Binney  (1870),  Iuvert.  Mass.  (2d  ed.),  385. 
Alaba,  H.  and  A.  Adams  (1853),  Genera  Recent  Moll.,  I,  241  (as  a  subgenus). 
Sella,  A.  Adams  (1861),  Anu.  Mag.  Nat.  Hist.,  VII  (3d  ser.),  131  (as  a  subgenus). 

Etym. — Cerithium;  irjuc,  form. 
Type. — Murex  tubercxtlaris,  Mont. 

Shell  small,  turriculated,  many-whorled,  dextral,  marked  with  revolving 
rows  of  granules,  or  small  ridges,  sometimes  cancellated,  smooth,  or  with  a 
few  irregular  varices  ;  aperture  more  or  less  rounded,  or  subquadrate,  ante- 
riorly sinuate,  with  a  small,  short,  oblique  canal,  or  merely  emarginate;  outer 
lip  acute,  arcuate,  and  a  little  produced  anteriorly  ;  inner  lip  reflected  and 
rather  broad. 

H.  and  A.  Adams,  in  their  joint  work  on  the  recent  Mollusca,  separated 
the  species  belonging  to  this  genus  into  two  subgenera;  and  subsequently 
one  of  those  authors  added  another.  These  sections  may  be  severally  distin- 
guished as  follows : 

1.  cerithiopsis,  Forbes  and  Hanley  (typical). 

Shell  with  surface  granular,  cancellated,  or  with  revolving  ridges; 
aperture  sinuated,  and  having  a  short  canal  anteriorly. — (Type  as 
above  stated.) 
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2;   ALABA,  IT.  mid  A.  Adams. 

Shell  smooth,  or  sometimes  with  a  few  irregular  varices,  semi- 
pellucid  ;  aperture  only  slightly  emarginate. — (C.  melanura,  0.  B.  Ad.) 
3.  seila,  A.  Adams. 

Shell  differing  from  other  species  of  the  genus  in  being  trans- 
versely Urate,  instead  of  ribbed,  granular,  or  cancellated. — (Triphorii 
dext rover sus,  Adams  and  Reeve.) 

Although  the  little,  shells  included  in  this  genus  so  nearly  resemble 
those  of  Cerithium  that  it  is  exceedingly  difficult  to  distinguish  the  two  groups 
from  each  other,  when  the  soft  parts  are  unknown,  the  animal  of  Cerithiopsis 
is  so  peculiar  that  an  entirely  distinct  family  has  been  established  for  the 
reception  of  the  genus. 

Although  I  have  not  very  much  faith  in  the  possibility  of  distinguishing 
this  genus  from  Cerithium  among  fossil  species,  as  I  have  already  referred  to 
it  elsewhere  one  of  our  Upper  Missouri  Cretrceons  species  that  certainly 
resembles  some  of  the  recent  species  of  this  group  in  size  and  form,  as  well 
as  in  the  nature  of  its  aperture,  I  do  not  like  to  remove  it  to  Cerithium  on 
uncertainties,  and  therefore  have  had  to  characterize  the  genus  here. 

The  difficulty  of  distinguishing  this  genus  from  Cerithium,  of  course, 
precludes  the  possibility  of  fixing  or  determining  its  geological  range  with 
precision.  There  are  certainly,  however,  forms  in  the  Cretaceous  rocks  that 
seem  to  present  all  of  its  characters,  so  far  as  the  shell  can  be  relied  upon  as 
a  guide ;  also  in  the  Tertiary.  It  is  likewise  moderately  well  represented  in 
our  existing  seas. 

Cerithiopsis   Moreauensis,    M.  &  H 

Plate  31,  fig.  4  (not  4  a  b). 

Titrritella  Moreauensis,  Meek  aud  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  70. 
Cerithiopsis  Moreauensis,  Meek  and  Hayden  (1860),  ib.,  185. — Meek  (1864),  Smithsonian  Check-List  N.  Am. 
Cret.  Fossils,  20. 

Shell  small  terete  ;  volutions  flattened  on  a  line  with  the  general  slope 
of  the  spire,  increasing  gradually  and  regularly  in  size  from  the  apex,  and  all 
without  traces  of  varices ;  last  one  nearly  rectangular  around  the  lower 
margin,  each  turn  bearing  three  continuous,  prominent,  revolving  lines,  or 
little  ridges,  separated  by  furrows  of  the  same,  or  very  slightly  larger  size; 
suture  appearing  like  a  mere  impressed  hair-line,  in  a  spiral  furrow  between 
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the  lowest  revolving  ridge  on  each  turn,  and  the  highest  one  on  the  next 
below  ;   marks   of  growth  very   fine,  regularly-disposed,  elevated   hair-lines, 
F'S-  38.  much    more  distinct   in  the  furrows  than    on    the   revolving 

ridges,  all  making  a  rather  deep,  graceful,  backward  curve 
in  crossing  the  outer  flattened  sides  of  the  volutions,  and  an 
equally  distinct  forward  curve  on  the  lower  side  of  the  body- 
volution  below  its  angle,  thus  indicating  a  broadly-sinuous 
outline  for  the  outer  lip  above,  and  an  equally  prominent 
outline  below  the  angle  of  the  last  turn  ;  aperture  subquadran- 
CeritMopsis  iioreau-  gular,  with  the  canal  at  its  lower  inner  angle  very  narrow  and 
oblique;    columella    twisted,  and    bearing    a    very    distinct, 

Enlarged     about 

three  diameters,  to   prominent,  rounded  plait  on  its  oblique  lower  edge,  and  faint 

show  tbe  little  ridge     ,  p  ,  i  n  ,      1 

.  t,    ,        e  traces  of  one  or  two  much  smaller  ones  lust  above. 

seen  at  the  base  of  •> 

the  columella.  Length,  about  0.47  inch  ;  breadth,  0.15  inch  ;  slopes  of 

spire  straight,  with  a  divergence  of  about  9°. 

In  form  and  surface-markings,  this  little  shell  has  exactly  the  appear- 
ance of  a  Turritclla,  to  which  genus  we  referred  it  before  seeing  any  speci- 
mens giving  a  correct  idea  of  the  nature  of  its  aperture.  On  subsequently 
seeing  the  specimen  represented  by  figure  4  of  our  plate,  it  became  evident 
that  there  is  a  little  canal  at  the  inner  lower  angle  of  the  mouth,  though  the 
lower  part  of  the  lip  and  a  portion  of  the  columella  being  partly  broken  away, 
the  exact  appearance  of  the  parts  could  not  be  made  out.  It  showed  enough 
of  the  characters  of  the  aperture,  however,  to  render  it  very  clear  that  the 
shell  is  certainly  not  a  Turritella;  and  from  its  general  appearance  we  were 
led  to  refer  it  provisionally  to  the  genus  Cerithiopsis.  Another  specimen, 
since  brought  in,  although  not  showing  the  aperture,  has  one  side  of  one  of 
the  lower  volutions  broken  away,  and  thus  shows  that  there  is  a  prominent 
oblique  ridge  just  at  the  lower  edge  of  the  columella,  and  faint  traces  of  one 
or  two  more  much  smaller  ones  just  above,  as  we  see  in  some  of  the  Paris- 
basin  species  of  Ceriihium.  Consequently,  it  is  possible  that  I  would  be 
nearer  right  to  call  it  Cerithium  Morecuiense.  After  seeing  the  ridge  at  the 
base  of  the  columella  of  the  broken  specimen  mentioned  above,  the  one 
figured  on  the  plate  was  more  carefully  examined  and  a  little  more  developed, 
when  the  little  ridge  was  also  found  to  exist  in  it,  as  shown  in  the  foregoing 
enlarged  wood  cut. 

Specifically,  this  little  shell  may  be  compared  with  such  forms  as  Ceri- 
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thium  inaquiliratvm,  C.  secale,  and  C.  mundulmn,  Deshayes,  from  the  Paris- 
basin  Tertiary;  all  of  which  very  nearly  resemble  it  in  form  and  surface- 
markings  Our  shell,  however,  has  a  more  quadrangular  aperture  than  any 
of  these,  and  also  differs  in  having  the  lower  edge  of  its  columella  raised  in 
the  form  of  a  much  more  distinct,  less  oblique,  ridge,  as  well  as  in  showing 
traces  of  one  or  two  much  smaller  ridges  above. 

Locality  and  position. — Moreau  River;  from  the  Fox  Hills  group,  appar- 
ently very  rare. 

PYRAMIDELLIDiE. 

Genus  CHEMNITZIA,  dOrbigny. 

Synon.— Chemnitzia,  d'Orbigny  (1850),  Paleont.  Francaise  Terr.  Jurass.,  II,  30  (not  (1839)  Moll.  Cauar.,  77, 
which  is  =  Turbonilla,  Rfsso,  1826).— Conrad  (1860),  Jour.  Acad.  Nat.  Sci.  Philad. 
(new  ser.),  IV,  287.— Gabb  (1861),  Synop.  Moll.  Cret.  Form.,  40.— Stoliczka  (1808), 
Palreout.  Indiea,  II,  280  ;  and  in  part  of  many  others. 

Etym. — Dedicated  to  the  couchologist  Chemnitz. 
Examp. — Chemnitzia  melanopsis,  Conrad. 

Shell  of  comparatively  large  size,  and  elongate-conical,  with  spire  many- 
whorled  and  not  reversed  at  the  apex ;  last  volution  generally  moderately 
large  and  somewhat  produced  below;  aperture  ovate,  sometimes  faintly  effuse 
at  the  base  ;  peritreme  not  continuous  ;  outer  lip  sharp,  with  usually  a  faintly 
sinuous  outline  near  or  above  the  middle;  inner  lip  a  little  thickened,  or 
rather  thin;  columella  somewhat  arcuate,  and  without  plaits,  folds,  or  umbilical 
perforation ;  surface  ornamented  with  regular,  vertical,  more  or  less  arcuate 
or  sigmoid  costse  or  lines,  sometimes  crossed  by  revolving  striae — rarely 
nodular. 

The  name  Chemnitzia  has  been  so  variously  used  that  it  becomes  a 
matter  of  some  doubt  to  what  genus  it  should  be  applied,  or  even  whether  it 
ought  not  to  be  discarded  entirely.  As  first  proposed  by  d'Orbigny  in.  1839 
in  Webb  and  Ber-thollet's  Natural  History  of  the  Canaries,  it  was  founded  on 
a  very  small,  elongate-conical,  costated  shell,  with  a  sinistral  apex  (C.  campa- 
ndlce,  zz  Melunia  campanellce,  Phillipi),  which,  according  to  all  authorities, 
belongs  to  the  genus  Turbonilla,  Risso,  1825  or  1826.  As  this  was 
d'Orbigny's  typical  and  only  species,  it  would  seem  beyond  question  that  his 
genus  Chemnitzia  of  1839  is  a  synonym  of  Turbonilla,  Risso. 

At   a  later   date,    however,   d'Orbigny,  in    his   great   work  "Voy.  dans 

FArafr.  Merid.,  V,"  included  a  number  of  other  small  recent  species  under 

his  name  Chemnitzia,  some  of  which  are  congeneric  with  his  original  type, 

while  others  belong  to  several  other  genera,  according  to  later  classifications. 

43  li 
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Several  authors,  who  acknowledge  the  identity  of  Turbonilla,  and  Chem- 
nitzia,  d'Orbigny,  as  the  latter  was  first  used,  and  that  the  former  name  has 
priority  of  date,  continue  to  use  d'Orbigny's  name  for  some  of  the  extraneous 
types  included  by  him  at  the  second  date;  but  I  hardly  think  this  can  be 
properly  done,  as  we  have  to  go  back  to  the  original  date  to  settle  the  question 
in  regard  to  the  type  of  d'Orbigny's  genus,  and  that  makes  it  a  synonym  of 
Turbonilla,  Risso.  Forbes  and  Hanley,  who  also  admit  the  identity  of  Tur- 
bonilla and  Chemnitzia,  and  the  fact  that  the  former  has  priority,  still  retain 
Chemnitzia  for  the  Turbonilla  group,  mainly  on  the  ground  that  the  name 
Turbonilla  is,  as  they  think,  too  nearly  like  those  of  some  other  widely 
dissimilar  genera.  This,  however,  does  not  seem  to  me  a  valid  reason  for 
rejecting  Turbonilla  for  that  group,  as  there  is  no  danger  whatever  of  its 
being  confounded  with  any  of  the  similar  names ;  and  there  are  many  other 
names  as  nearly  like  others  already  in  general  use,  still  retained  without 
inconvenience,  in  several  departments  of  natural  history. 

In  1850,  however,  d'Orbigny  proposed  (in  volume  II  of  his  Paleont. 
Franc.  Terr.  Jurass.,  page  30)  the  name  Chemnitzia,  de  novo,  for  an  entirely 
different  group  of  very  much  larger  extinct  shells  with  a  non-reversed  apex. 
He  did  not  here  merely  propose  to  extend  the  genus,  so  as  to  make  it  include 
these  larger  shells,  but,  as  stated  above,  proposed  to  use  the  name  anew  for 
an  entirely  different  group,  acknowledging  that  his  Chemnitzia  of  former 
dates  is  a  synonym  of  Turbonilla,  and  pointing  out  the  distinctions  between 
it  and  his  Chemnitzia  of  lb50.  Authorities  differ  in  regard  to  the  use  of  an 
abandoned  name  that  has  fallen  into  synonymy,  in  this  way,  for  another  genus; 
some  maintaining  that  it  cannot  be  properly  done,  while  perhaps  a  majority 
of  the  most  reliable  authorities  admit  that  a  name  that  has  fallen  into 
synonymy  is  free  to  be  again  used  for  another  genus.  If  so,  I  can  see  no 
reason  why  the  author  who  first  used  it  has  not  as  good  a  right  to  use  it 
again,  in  such  a  case,  for  a  different  genus,  as  any  one  else. 

Even  as  thus  used  by  d'Orbigny,  at  this  last-mentioned  date,  however, 
he  evidently  included  species  belonging  to  several  distinct  groups.  His 
C.  condensata,  for  instance,  with  its  auriculiform  aperture  and  very  decidedly 
continuous  peritreme,  seems  to  represent  a  different  group  from  the  large 
majority  of  his  other  species.  The  same  may  also  he  said  of  his  C.  Roissyi, 
with  its  fiat  whorls,  quadrangular  aperture,  and  distinct,  open  umbilicus. 
I  think  it  also  probable  that  the  short,  smooth  species  like  his  C.  carta 
and    C.    vesta    may    likewise    represent    another    distinct    group,    as    may 
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possibly  be  tbe  case  with  a  few  of  his  other  species.  A  large  majority  of  the 
species  included  by  him  seem  to  be  congeneric,  however;  and.  as  Mr.  Conrad 
in  18(>(),  and  Dr.  Stoliczka  in  1808,  have  proposed  to  retain  the  name  Chem- 
nitzia for  shells  more  nearly  of  the  latter  type,  I  am  inclined  to  adopt  this 
conclusion.* 

Many  palaeontologists  refer  the  Palaeozoic  shells  for  which  Phillips  in 
1841  proposed  the  name  Loxonema,  to  Chemnitzia,  and  it  is  possible  that  this 
may  be  correct,  at  least  in  part;  that  is,  as  Chemnitzia  is  here  understood  ; 
but  certainly  not  as  first  proposed  by  d'Orbigny  in  1839.  Others,  again, 
consider  Turbonilla,  Chemnitzia,  and  Loxonema  as  being  all  synonymous; 
but  in  this  view  I  cannot  concur,  for  the  reasons  already  explained. 

Whether  the  genus  Chemnitzia  is  to  be  regarded  as  dating  back  to 
Palaeozoic  times  depends  entirely  upon  the  limits  assigned  it.  If  the 
numerous  species  referred  to  Loxonema  are  to  be  included,  it  would,  of 
course,  extend  far  back  into  the  Palasozoic  rocks.  I  incline  to  the  opinion, 
however,  that  most,  if  not  all,  of  the  Palaeozoic  species  that  have  been 
referred  to  this  genus,  ought  to  be  separately  arranged  under  Loxonema, 
Michelia,  and  other  groups.  Some  Triassic  forms  approah  this  genus,  and 
may  possibly  fall  within  it.  In  the  Jurassic  and  Cretaceous  rocks,  it  is  cer- 
tainly well  developed ;  and  it  seems  not  to  have  survived  the  close  of  the 
Cretaceous  period. 

If  the  group  Loxonema  is  not  distinct,  as  many  think,  from  Chemnitzia 

as  here  understood,  of  course  the  former  name  will  have  to  take  precedence 

for  the  shells  here  in  view,  as  d'Orbigny's  name  Chemnitzia,  1850,  would   be 

antedated  ;  for  we  cannot  go  back  to  d'Orbigny's  original  date,  1839,  when  the 

group  then  named  by  him  is  identical  with  the  still  older  genus  Turbonilla, 

Risso. 

Chemnitzia   cerithif  or  mis,  M.  &  H.  (sp.). 

Plate  32,  figs.  10,  a,  b. 

Scalarla  cerithiformis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII.  63  (not  Watel.,  1853). 

Turbonilla  cerithiformis,  Meek  and  Hayden  (1860).  ib.,  XII,  185. 

Scala  (Acirsa)  cerithiformis,  Meek  and  Haydeu  (1860),  ib.,  422.— Meek  (1860),  Smitheonian  Check-List  N. 

Am.  Cret.  Fossils,  20. 
Sealaria  MeeU,  Nyst  (1871),  Ann.  Soc.  Malacologiqne  de  Belgique,  VI,  44. 

Shell  elongate-conical;  spire  turreted;  volutions  about  eight,  convex, 
increasing  rather  gradually  from  the  apex,  last  one  rounded,  and   but  little 


•  The  shells  for  which  Mr.  Conrad  and  Dr.  Stoliczka  retain  the  na::io  Chemnitzia,  have  the  body 
volution  and  aperture  more  produced  below  than  perhaps  any  of  d'Orbigny's  types;  bul  this  is  probably 
not  a  generic  distinction. 
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produced  below;  suture  distinct,  but  not  very  deep;  surface  ornamented  by 
numerous  small,  slightly-arched,  vertical  costse,  crossed  by  much  smaller, 
thread-like,  revolving  lines;  aperture  rather  broad-ovate,  being  angular  above, 
most  convex  on  the  outer  side,  and  subangular,  or  narrowly  rounded,  and 
slightly  effuse  at  the  inner  side  of  its  base ;  inner  lip  thin  or  nearly  obsolete. 

Length,  about  1.65  inches;  breadth,  0.68  inch  ;  length  of  aperture,  0.55 
inch  ;  breadth  of  same,  0.37  inch.  Slopes  of  spire  very  nearly  straight,  with 
a  divergence  of  28°. 

The  little  vertical  costse  on  this  shell  number  about  twenty-two  to 
twenty-three  on  each  turn,  and  are  usually  separated  by  depressions  some 
three  or  four  times  their  own  breadth.  They  are  rather  angular,  but  not 
very  prominent.  About  thirteen  of  the  small  revolving  lines  may  be  counted 
on  the  second  turn,  where  they  are  separated  by  spaces  nearly  twice  their  own 
breadth.  On  the  last  whorl,  a  smaller  line,  and  sometimes  two  or  three 
smaller  ones,  are  developed  between  each  two  of  the  larger  revolving  lines, 
so  as  to  give  the  whole  a  more  crowded  and  irregular  appearance. 

Among  foreign  fossil  forms,  this  species  may  be  compared  with  Scalaria 
gurgitis  of  Pictet  and  Roux  (Mem.  Soc.  Phys.  et  Nat.  Hist,  de  Geneve,  XII, 
pi.  16,  fig.  4),  which  it  nearly  resembles;  though  it  differs  in  having  a  less 
attenuated  form  aid  a  smaller  number  of  volutions  than  the  European 
species,  which  is  probably  not  a  true  Scalaria. 

I  have  long  been  in  doubt  in  regard  to  the  generic  relations  of  this  shell. 
Originally,  we  supposed  that  it  belonged  to  some  section  of  the  genus  Sca- 
laria, to  which  genus  we  at  first  referred  it;  and  this  opinion  was,  of  course, 
also  held  at  the  time  we  placed  it  under  the  equivalent  name  Scala.  Better 
specimens,  however,  show  that  it  differs  from  that  genus  in  not  having  its 
peritreme  continuous,  and  in  having  its  aperture  more  angular  behind,  as  well 
as  subangular  and  slightly  effuse  at  its  inner  side  below.  Its  volutions  are 
likewise  less  convex,  and  do  not  round  into  the  suture  above,  as  we  see  in 
that  genus.  From  all  of  its  known  characters,  it  seems  to  be  very  much 
more  nearly  allied  to  Ghemnitzia  as  that  genus  is  here  defined.  Indeed,  we 
at  one  time  held  the  opinion,  long  back,  that  it  belonged  to  that  genus,  as 
understood  by  many  who  consider  it  a  synonym  of  Turbonilla,  Risso. 

The  name  cerithiformis  having  been  previously  used  in  the  genus 
Scalaria,  to  which  we  at  first  referred  this  species  provisionally,  Professor 
Nvst   proposed   to  call   it  S.  Mcehi ;  but,  as  we   now   know  that    it    is   not  a 
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Scalaria,  it  has  to  retain  its  original  specific  name  cerithiformis.  II"  the  name 
Chemnitzia  as  here  used  should  prove  identical  with  Loxonema,  however, 
the  name  of  this  shell  will,  of  course,  have  to  be  changed  to  Loxonema 
cerithiformis. 

Locality  and  position. — Moreau  Trading  Post ;  in  the  Fox  Hills  group 
of  the  Upper  Missouri  Cretaceous  series.     It  seems  to  be  very  rare. 

LITTORINIDyE. 
Genus  SPIRONEMA,  Meek. 

Synon. —  Turbo  (sp.)  aud  Tuba  (sp.)  of  authors  (not  Turbo,  Linn.,  nor  Tuba,  Lea). 

Spironema,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  35.— Stoliczka  (1868), 

Palreont.  Indica,  II,  263. 
?  CaUouema,  Conrad  (1873),  Appendix  to  Kerr's  North  Carolina  Geological  Report,  V2. 

Eti/m.—c-elpa,  wound  around ;  rf/fia,  a  thread  ;  in  allusion  to  the  spiral  lines  of  the  type  species. 
Type. — Turbo  ienuilineatvs,  Meek  and  Hayden. 

Shell  turbinate  or  subovate,  thin;  spire  rather  prominent;  suture  chan- 
neled ;  axis  perforated  ;  aperture  ovate,  not  modified  by  the  body-volution 
above;  peristome  continuous;  outer  lip  sharp;  inner  lip  thin,  not  reflexed  or 
flattened  below,  and  only  connected  with  the  body-volution  toward  the  upper 
part  of  the  aperture  ;  umbilical  perforation  small ;  surface  with  revolving  lines 
and  furrows. 

The  shell  for  the  reception  of  which  this  genus  was  proposed,  has  much 
the  form  and  general  appearance  of  some  of  the  Cretaceous  species  referred 
by  d'Orbigny  and  others  to  the  genus  Turbo.  It  differs,  however,  from  that, 
and  indeed  all  other  genera  of  the  Turbinidce  as  properly  restricted,  in  its 
entirely  non-pearlaceous  interior,  as  well  as  in  its  distinctly-channeled  suture. 
In  first  referring  it  doubtfully  to  the  genus  Turbo,  we  had  attributed  its 
want  of  the  usual  pearly  luster  to  some  change  that  the  substance  of  the  shell 
had  undergone  while  embedded  in  the  rock.  The  fact,  however,  that  the 
associated  Ammonites,  Baculites,  Margarita,  Nucula,  Inoceramus,  and  other 
pearly  shells,  retain  their  nacreous  luster,  shows  that  this  cannot  be  the  case ; 
and,  from  its  combination  of  characters,  there  is  little  or  no  reason  to  doubt 
that  it  belongs  to  the  family  Littorinidce. 

It  differs,  however,  from  the  genus  Littorina,  in  the  greater  thinness  of 
the  whole  shell,  but  particularly  in  its  inner  lip,  which  is  neither  reflexed 
nor  in  the  slightest  degree  flattened  ;  also,  in  its  perforated  axis  and  distinctly- 
channeled   suture.      In  some  respects,  it  resembles  the  genus  Fossar,  Gray; 
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but  its  channeled  suture,  and  more  rounded  aperture,  with  its  inner  lip,  as  it 
were,  disconnected  from  the  umbilical  region,  are  characters  that  forbid  its 
reference  to  that  genus. 

Mr.  Conrad  has  referred  a  Cretaceous  species  doubtfully  to  Dr.  Lea's 
genus  Tuba,  that  seems  almost  certainly  congeneric  with  the  type  of  this 
genus.  His  specimen  appears  not  to  have  been  in  a  condition  to  show  the 
aperture.  In  our  type,  however,  the  aperture  is  clearly  seen  to  be  rounded 
instead  of  angular  below,  as  in  the  species  upon  which  Dr.  Lea  founded  his 
genus;  which  is  also  described  as  having  its  columella  thickened  and  reflexed 
at  the  base.  Mr.  Conrad  has  also  proposed,  in  the  North  Carolina  Report 
(Appendix,  page  12),  a  genus  Callonema,  that  appears  to  me  very  closely 
related  to  this. 

So  far  as  yet  known,  this  seems  to  be  a  Cretaceous  genus  only,  though 
it  may  also  include  some  Tertiary  forms. 

Spironcma    tenuilineata,    M.  &  H.  (sp.). 

Plate  32,  figs.  9,  a,  b,  c. 

Turbo  tenuiVmeatus,  Meek  ami  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  64. 
Xpironema  tenuilineata.  Meek  (1864),  Smithsonian  Check-List  N.  Aui.  Cret.  Fossils,  19  and  35. 

Shell  obliquely  subovate,  comparatively  thin ;  spire  forming  about  half 
the  entire  length,  apparently  rather  acute  at  the  apex;  volutions  about  five 
aud  a  half,  prominently  convex,  last  one  rounded  and  somewhat  produced 
below ;  surface  marked  with  fine  lines  of  growth,  which  are  crossed  by 
stronger,  irregular,  revolving  lines,  about  equaling  the  grooves  between; 
much  finer,  obscure,  revolving  striae  may  also  sometimes  be  seen  by  the  aid 
of  a  magnifier,  upon  and  between  the  larger  lines.  Aperture  a  little  oblique, 
very  nearly  ovate,  but  a  little  straighter  on  the  inner  than  the  outer  side : 
umbilicus  small. 

Length,  0.79  inch;  breadth,  0.60  inch;  apical  angle   regular,  68°. 

The  revolving  lines  give  this  shell  a  rather  neatly  ornate  appearance. 
They  are  smallest  on  the  upper  part  of  each  whorl,  and  increase  in  size 
below.  Some  of  those  near  the  middle  of  the  body-whorl  are  divided  by  a 
small,  impressed  line  along  the  middle.  The  excavated  character  of  the 
suture  gives  a  slightly-truncated  aspect  to  the  summit  of  the  whorls,  and  a 
turreted  appearance  to  the  spire. 

From    Tuba',   bella  of  Conrad,    mentioned    in    the    remarks   under   the 
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genus,  this  shell  differs  in  having  a  proportionally  larger  body-whorl,  shorter 
spire,  and  fewer  whorls;  its  revolving  lines  are  also  smaller  and  more  numer- 
ous. I  am  not  acquainted  with  any  species  with  which  it  is  apt  to  be 
confounded. 

Locality  and  position. — Morgan  River;  from  the  Fox  Hills  group,  or 
No.  5  of  the  Nebraska  Cretaceous  series. 

MURICIDiE. 

Genus  PYRIFUSUS,  Conrad. 

Synon. — Fusus  (sp.)  of  authors,  but  not  of  Lamarck,  as  properly  restricted. 

Pyrifusus,  Conrad  (1858),  Jour.  Acad.  Nat.  Sci.  Philad.  (n.  s.),  332.— Meek  (1864),  Sniithsouinu 

Check-List  N.  Ain.  Cret.  Fossils,  22. 
? SeptuneUa,  Meek  (1SG4),  ii.,38  (uot  Neptunella,  Gray  *  *      which  is  =  Cabastana,  Bolten,  1789, 
and  Aquillus,  Montf.,  1810). 

Etytn. — Pyrula  and  Fusus. 

Type. — Pyrifusus  subdensata,  Conrad. 

Shell  varying  from  subpyriform  to  short-fusiform ;  spire  one-  to  three- 
fifths  the  length  of  the  aperture  and  canal,  not  papillate  at  the  apex;  body- 
volution  rather  ventricose,  and  prominent,  or  obtusely  subangrdar  around  the 
upper  third,  dorso-ventrally  compressed,  or  more  generally  rounded,  tapering 
below  into  a  nearly  straight,  moderately-produced  canal ;  aperture  rhombic- 
subovate  in  outline,  being  angular,  but  not  notched  or  canaliculate  above,  and 
tapering  downward ;  outer  lip  thin,  sometimes  broadly  sinuous  above  the 
middle;  columella  solid,  gently  arcuate  along  the  middle,  nearly  straight,  and 
without  twist  below,  sometimes  more  or  less  flattened,  but  always  without 
the  slightest  umbilical  ridge,  and  at  least  typically  imperforate;  inner  lip 
smooth,  and  closely  attached  to  the  columella  and  body-volution  ;  surface 
with  vertical,  sometimes  node-like,  folds,  around  the  most  convex  part  of  the 
volutions,  and  revolving  striae,  or  small  ridges. 

The  foregoing  diagnosis  is  drawn  up  so  as  to  include,  along  with  Mr. 
Conrad's  typical  form,  a  group  of  apparently  congeneric  Upper  Missouri  Cre- 
taceous species,  that  still  seem  to  differ  in  some  of  their  characters.  I  only 
know  Mr.  Conrad's  type  from  his  figures  and  description  ;  but,  on  sending 
him  some  of  our  specimens  of  these  shells  several  years  back,  he  wrote  that 
he  thought  they  might  go  into  his  genus  Pyrifusus.  Although  not  entirely 
satisfied  with  this  arrangement,  having  elsewhere  adopted  it  by  referring  our 
species  to  that  genus,  I  prefer  not  to  remove  them  from  all  connection  with 
the  same,  at  least  until  their  relations  can  be  more  satisfactorily  settled;  and, 
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in  now  leaving  them  there,  it  seems  to  be  at  least  desirable  to  place  them  in 
a  separate  section,  as  stated  below: 

1.  pyrifusus,  Conrad  (typical). 

Shell  with  body-volution  a  little  compressed  dorso-ventrally ; 
columella  flattened ;  spire  about  one-fifth  the  length  of  the  aperture 
and  canal. — (Type  as  stated  above.) 

2.  neptunella,  Meek  (not  Gray). 

Shell  with  body-volution  rounded;  columella  not  flattened ;  spire 
one-half  to  two-thirds  the  length  of  the  aperture;  outer  lip  broadly 
sinuous  above  the  middle — (Fusus  Newberryl,  Meek  and  Hayden.) 

The  most  important  difference  between  these  two  sections,  or  groups,  is 
the  flattening  of  the  columella  in  the  type  of  Pyrifusus;  while,  in  our  shells, 
it  is  certainly  not  in  the  slightest  degree  flattened.  I  suspect  that  the 
broadly  sinuous  character  of  the  upper  part  of  the  outer  lip  (see  the  follow- 
ing wood-cuts)  is  another  difference;  but,  as  neither  Mr.  Conrad's  figure  nor 
his  description  gives  any  information  on  this  point,  his  shell  may  possibly  not 
differ  in  this  character. 

In  the  same  paper  containing  Mr.  Conrad's  description  of  his  genus 
Pyrifusus,  he  also  proposed  another  genus,  or  rather  subgenus,  Afer;  and 
the  species  described  by  him  under  this  group  seems  to  me  to  agree  exactly, 
in  all  but  mere  specific  details,  with  our  shells.  Consequently,  I  would  not 
hesitate  to  place  our  species  under  his  group  Afer,  had  he  founded  it  upon 
his  Cretaceous  species  alluded  to  (Fusus  (Afer)  bellaliratus,  Con.).  Unfortu- 
nately, however,  he  distinctly  mentions  as  the  type  of  that  genus  the  recent 
Fusus  afer,  Lamarck,  which  to  me  seems  not  to  be  congeneric  with  any  of 
these  Cretaceous  shells,  as  it  has  a  very  suddenly  contracted,  or  pinched,  and 
twisted  canal,  and  a  distinct  revolving  umbilical  ridge,  raising  the  inner  lip 
into  a  kind  of  oblique  ridge,  and  passing  down  the  left  side  of  the  canal  ; 
characters  not  at  all  indicated  in  any  of  these  shells.* 

In  the  American  Journal  of  Conchology,  volume  IV,  page  248,  Mr. 
Conrad  has  some  remarks  on  two  Indian  Cretaceous  species  figured  by 
Dr.  Stoliczka  in  his  Palseont.  Indica,  under  the  names  Rapa  nodifera  and 
R.  cancellata,  and  states  that  they  belong  to  his  genus  Pyrifusus.  To  me, 
however,  these  Indian  shells  seem  to  differ  so  materially  from  the  idea  I  had 
formed  of  that  genus  from   Mr  Conrad's  figures  and  description  of  the  same, 

*  rrin-  presence  of  this  riilgo  implies  the  existence  of  a  notch  at  the  base  of  the  canal,  as  well  as  tie' 
probable  presence  of  an  umbilical  perforation,  in  at  least  some  species  of  the  same  group. 
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;iiid  to  agree  so  much  more  nearly  with  another  genus,  Pyropsis,  proposed  by 
him,  that,  if  left  to  form  a  conclusion  from  the  published  figures  and  descrip- 
tions alone.  T  should  have  l>een  more  inclined  to  refer  these  Indian  shells  to 
the  latter  genus,  than  to  the  genus  Pyrifusus.  At  any  rate,  they  seem  to  differ 
from  Mr.  Conrad's  figure  of  the  typical  species  of  Pyrifusus,  and  to  agree 
much  more  nearly  with  that  of  Pyropsis,  not  only  in  form,  but  in  having  the 
inner  lip  raised  so  as  to  form  a  more  or  less  prominent-  fold  or  ridge  nearly 
opposite  the  base  of  the  aperture,  while  they  both  show  a  kind  of  posterior 
notch  at  the  top  of  the  aperture,  more  nearly  corresponding  to  the  figure 
of  the  type,  of  Pyropsis  than  to  that  of  -Pyrifusus.  Again,  the  Indian  shells 
have  an  umbilicated  or  perforated  axis,  with  an  obliquely-ascending,  spiral, 
umbilical  ridge,  or  fasciole;  while,  in  the  type  of  Pyrifusus  as  figured,  nothing 
of  this  kind  is  seen.  I  am  fully  aware,  however,  that  the  presence  or  absence 
of  an  umbilicus,  or  perforation  of  the  axis,  cannot  always  be  relied  upon  as  a 
generic,  or  sometimes  even  as  a  specific,  character.  Yet  it  is  certainly  the 
case  that  in  some  groups  this  character  never  occurs,  while  in  others  it  nearly 
always  exists;  and  in  genera  having  the  general  aspect  of  those  under  con- 
sideration, with  the  perforation  of  the  axis  usually  present,  but  sometimes 
wanting,  we  almost  always  see,  in  the  latter  cases,  the  umbilical  ridge  still 
remaining. 

It  therefore  certainly  seems  to  me,  that,  if  the  Indian  species  mentioned 
belong  to  Pyrifusus,  the  shells  here  referred  to  that  genus  under  the  sub- 
generic  name  Neptuvella,  should  be  viewed  rather  as  forming  a  distinct  genus 
than  a  subgenus  under  that  group. 

In  general  appearance,  some  of  the  species  of  the  group  Neptune/la 
resemble  certain  recent  forms,  such  as  Fususl  dilatatus,  Quoy  and  Gaimard, 
referred  by  H.  and  A.  Adams  to  the  genus  Neptunea,  Bolten.  Yet  they  differ 
from  the  recent  typical  forms  of  the  latter  genus,  such  as  Fusus  antiquus, 
Lamarck,  in  being  thicker  shells,  with  more  angular  volutions,  and  in  wanting 
a  papillary  apex,  as  well  as  in  having  a  solid  axis,  a  straight  canal,  and  no 
umbilical  ridge. 

The  classification  of  all  such  forms  was,  until  recently,  "made  easy"  by 
referring  them  indiscriminately  to  that  common  receptacle  of  all  sorts  of 
fusiform  shells — the  genus  Fusus.  They  certainly,  however,  seem  to  differ 
from  that  genus  as  typified   by  such  forms  as  Fusus  colus. 

So  far  as  yet  known,  the  genus  Pyrifusus,  as  here  understood,  appears 

to  be  mainly,  if  not  entirely,  confined  to  the  Cretaceous  rocks. 
U  u 
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Pyrifusiis   (IVeptnnella)   Ncwberryi,  M.  &  H. 

Plate  31,  figs.  6,  a,  b,  c,  <?,  e,  f. 

Fusus  Newberryi,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sei.  Pbilad.,  VIII,  66. 
Fusus  (Pyrifusiis  1)  Newberryi,  Meek  and  Hayden  (1860),  ih.,  XII,  421. — Meek  (1864),  Smithsonian  Check- 
List  N.  Am.  Cret.  Fossils,  22. 

Fis- 39-  Shell  rhorabic-subfusiform,  rather  thick ;  spire  conical, 

acute  at  the  apex  when  not  eroded ;  volutions  five,  obliquely 
flattened  or  a  little  concave  above  and  convex  around  the 
middle,  where  they  are  ornamented  by  a  row  of  more  or 
less  prominent,  vertically-elongated  nodes,  or  costal;  last 
turn  comparatively  large,  and  tapering  rather  abruptly  into 
the  rather  short,  straight  canal  below ;  surface  marked  by 
distinct  lines  of  growth,  crossed  by  numerous  well-defined, 
round,  thread-like,  revolving  lines;  suture  linear;  aperture 
rhombic-obovate,  rather  obtusely  angular  above,  and  nar- 
rowing more  gradually  below;  outer  lip  beveled  ;  inner  lip 
scarcely  distinct  from  the  slightly  arcuate  columella. 

Length,  1.43  inches;   breadth,  0.81   inch;   length  of 
aperture  and  canal,  0.87  inch;  breadth  of  aperture,  0  32 

part  of  the  outer  lip,    inch.     Apical  angle  convex,  regular,  or  even  a  little  con- 
not  well  shown  in  the  .  .  inn 

figures  on  plate  3i.        cave  ;  divergence  variable,  but  usually  about  60    to  65  . 

This  species  varies  more  or  less  in  form,  as  well  as  in  the  prominence 
of  the  node-like  costse.  In  some  individuals,  the  spire  is  more  elevated  and 
the  body-whorl  proportionally  much  narrower  than  in  others.  The  nodes, 
or  costae — of  which  about  fifteen  may  be  counted  on  the  last  turn — are  usually 
quite  distinct  on  all  the  whorls,  but  in  some  specimens  they  become  obsolete 
on  the  last  one,  as  represented  in  figure  6,f.  The  upper  part  of  all  the  volu- 
tions is  generally  more  or  less  flattened  and  steeply  sloping;  and  that  part 
of  the  body-whorl  is  often  a  little  concave.  The  margin  of  the  outer  lip  is 
most  prominent  in  outline  a  little  below  the  middle,  and  more  or  less  retreat- 
ing, or  broadly  sinuous  above  the  most  prominent  part  of  the  volutions,  as 
shown  by  the  lines  of  growth  in  the  foregoing  wood-cut.  On  the  upper 
sloping  part  of  the  whorls,  the  revolving  lines  are  in  most  cases  smaller,  and 
about  equal  to  the  spaces  between  ;  farther  down,  however,  they  are  generally 
a  little  larger,  rather  more  distant,  and  often  have  between  each  two  of  the 
principal  ones  a  smaller  line. 


Pyrifusiis  (Neptuiiella) 
Neuberryi. 

A  dorsal  view,  to 
show  the  curves  of 
the  lines  of  growth, 
indicating  a  broad 
sinuosity  of  the  upper 
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1  know  of  no  described  species  from  other  regions  nearly  enough  related 
to  this  to  render  a  critical  comparison  necessary.  Mr.  Gabb  has  figured,  on 
pi.  18,  tig.  4.r),  vol.  I,  of  the  California  Palaeontology  (apparently  without  any 
reference  to  it  in  the  text),  a  somewhat  similar  form,  belonging,  I  should 
think,  to  the  same  group,  but  presenting  very  obvious  specific  differences. 

Locality  and  position. — Fox  Hills,  Moreau  Trading  Post,  and  Long 
Lake,  Dakota,  in  the  Fox  Hills  group;  also,  on  the  Yellowstone  River,  150 
miles  above  its  mouth,  in  a  bed  containing  a  mingling  of  the  fossils  usually 
found  in  the  Fox  Hills  group  with  those  of  the  upper  part  of  the  Fort 
Pierre  group. 

Pyrifusns   (Mepluiiella)    subturrttus,  M.  &  H.  (sp.). 

Plate  32,  figs.  3,  a,  b. 

Funis  subturrittts,  .Meek  and  Harden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  139. 
Pyrifusns  subtun-itus,  Meek  (1864),  Smithsonian  Cheek-List  N.  Am.  Cret.  Fossils,  22. 

Fig.  40.  Shell   fusiform,   rather  thin;    spire   conical,  turreted, 

#  apparently  two-thirds  as  long  as  the  aperture  and  canal, 
acute  at  the  apex;  volutions  about  seven  and  a  half, 
obliquely  flattened  or  a  little  concave  above,  and  convex 
and  subangular  around  the  middle,  where  they  are  each 
ornamented  by  about  twelve  very  regular,  distinct,  vertically- 
elongated  nodes  or  folds,  separated  by  spaces  equaling  their 
own  breadth ;  surface  marked  by  fine  lines  of  growth, 
crossed   by  distinct,  elevated,  thread-like,  revolving  lines, 

ryiifusus  (Neptunella)    about  as  wide  as  the  intervening  depressions ;   suture  mod- 
8ubturritu8. 

erately   distinct,   and,  when   viewed  from   above,  seen  to 

A    dorsal    view,    to  » 

show  the  curves  of    deviate  from  a   regular  curve    in  following    the    ilexuous 

the  lines  of   growth.  ."  . 

indicating    a    broad    outline  ot    the   vertical   tolds ;    aperture    rhombic-obovate, 
sinuosity  of  the  lip    obtusely  angular  above,  most  convex  on  the  outside,  and 

above  the  middle,  riot  J         ° 

well   represented    in    tapering  into  the  straight  canal  below;  inner  lip  not  very 

the     figures     on     the       ...  „  -,.  ,  .     ,  ,  ,, 

piat6_  distinct  from  the  solid,  straight  columella. 

Length,  1.73  inches ;  breadth,  0.90  inch.  Apical  angle  nearly  regular, 
sometimes  a  little  concave  above,  and  convex  below;  divergence,  55°. 

This  shell  is  related  to  the  last,  but  differs  in  having  a  more  elevated 
spire,  which  is  more  acute  and  attenuate  at  the  summit,  while  the  body- 
volution  is  proportionally  less  expanded  in  the  middle.  It.  likewise 
differs  from  that  species  in  having  from  two  to  two  and  a  half  volutions  more, 
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and  its  folds  or  costse  stronger  and  swelling  out  into  more  distinct  nodes, 
while  the  substance  of  the  shell  is  rather  thinner. 

The  outer  lip  and  canal  of  our  specimen  are  imperfect;  but  the  lines 
of  growth  show  that  the  margin  of  the  first  did  not  differ  materially  in  its 
outline  from  that  of  the  last-described  species,  though  its  canal  appears  to 
have  been  rather  straighter. 

Locality  and  position. — Grand  River;  upper  part  of  the  Fort  Pierre 
group,  or  formation  No.  4  of  the  Cretaceous  series  of  the  Northwestern 
Territories. 

Pyi-ifusus      N  <•  [» i  (i  nc  1 1  a)   in  ter  textus,  M.  &  H.  (sp.). 
Plate  19,  figs.  14,  a,  b. 

Fusus  intertextus,  Meek  ami  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  139. 
Pt/rifusus  intertextus,  Meek  (1664),  Smithsonian  Check-List  N.  Am.  Cretaceous  Fossils,  22. 

Shell  fusiform,  rather  thick;  spire  conical,  apparently  about  two-thirds 
the  length  of  aperture  and  canal;  volutions  about  five  and  a  half,  concave 
above,  and  convex  around  the  middle,  where  they  are  each  ornamented  by 
thirteen  or  fourteen  regular,  short  folds,  or  vertically-elongated  nodes,  about 
as  broad  as  the  spaces  between;  body-whorl  tapering  rather  gradually  into 
the  canal;  suture  not  very  strongly  defined;  surface  marked  by  distinct  lines 
of  growth,  crossed  by  rather  strong,  elevated,  revolving  lines,  usually  a  little 
less  than  the  intervening  depressions ;  aperture  narrow-obovate,  rather  acutely 
angular  above,  and  narrowing  gradually  below;  inner  lip  closely  anchylosed 
to  the  columella,  which  is  slightly  arcuate  along  the  middle,  and  straight,  or 
nearly  so,  below. 

Length,  about  187  inches;  breadth,  0.86  inch.  Apical  angle  convex; 
divergence,  50°. 

This  species  is  somewhat  similar  to  P.  Newberryi,  but  may  be  distin- 
guished by  its  more  elongated  form,  narrower  body-volution,  and  more 
elevated  spire.  Its  revolving  lines  are  also  stronger,  more  distant,  and  differ 
in  showing  a  slight  disposition  to  form  small  subnodose  prominences  at  the 
points  where  they  are  crossed  by  the  lines  of  growth. 

From  the  last,  it  differs  in  having  about  two  volutions  less,  and  the 
upper  part  of  the  spire  is  not  near  so  slender.  The  nodes,  or  folds,  are  also 
much  less  prominent,  and  its  revolving  lines -stronger  and  more  distant, 
especially  near  the  middle  of  the  whorls.     It  is  also  a  more  solid  shell. 
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The  canal  of  our  specimen  being  imperfect  at  the  extremity,  we  have  no 
means  of  determining  its  comparative  length  ;  though  the  remaining  portion 
shows  that  it  ranges  more  nearly  in  a  line  with  the  central  axis  of  the  spire 
than  that  of  P.  Newbemji.  The  edge  of  the  outer  lip  is  likewise  broken 
away,  hut  the  curve  of  the  lines  of  growth  indicates  that  it  was  prominent  a 
little  below  the  middle,  and  broadly  retreating  or  sinuous  above  and  at  the 
base,  as  in  the  other  species  of  the  subgenus. 

Locality  and  position. — Yellowstone  River,  150  miles  above  its  mouth; 
from  a  bed  composed  of  a  blending  of  the  Fort  Pierre  and  Fox  Hills  groups, 
or  formations  Nos.  4  and  5  of  the  Upper  Missouri  Cretaceous  series. 

BUCCINID^E. 

?  Genus  PSEUEOBUCCINUM,  M.  &  H. 

Synon. — Bucvinum,  and  Bullia  ?  (sp.)  uf  some,  but  not  as  properly  understood. 

Pseitdobuccinum,  Meek  and  Hayden'  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  67. — Meek 
(1867),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  22.— Stoliczka  (1868),  Pala-out. 
Indica,  II,  142. 

Etijm. — ipevdog,  false  ;  Buccinum." 

Type. — Buccinuml  Nebrascensc,  Meek  and  Hayden. 

Shell  oval,  thin,  ventricose  ;  spire  very  short;  body-volution  large,  not 
produced  below;  aperture  large,  terminating  below  in  a  rounded  sinus;  outer 
lip  thin  and  simple  ;  inner  lip  very  thin,  smooth,  and  closely  and  rather  broadly 
folded  upon  the  imperforate  umbilical  region  and  body-volution  above,  so  as 
to  form,  with  a  low  revolving  umbilical  ridge,  a  kind  of  profoundly  arcuate, 
strongly-spiral,  false  columella;  surface  with  more  or  less  distinct  revolving 
lines  and  furrows. 

One  of  the  most  marked  features  of  this  type  is  its  entire  want  of  a 
proper  columella,  which  is  merely  represented  by  the  very  strongly  spirally- 
ascending,  inner  folded  edge  of  the  thin,  inner  lip,  as  in  Bulla.  It  has,  how- 
ever, a  low,  spiral  umbilical  ridge,  passing  around  up  under  the  inner  lip,  and 
terminating  below  at  the  sinus  at  the  base  of  the  aperture  This  absence  of 
a  columella,  the  deeply  arcuate  and  spiral  character  of  its  thin  inner  lip,  and 
the  thinness  and  general  form  of  the  shell,  at  once  distinguish  this  genus 
from  Buccinum,  as  now  generally  restricted.  It  much  more  nearly  resembles, 
in  form  and  some  other  characters,  Sulcobucci/iuin,  d"Orbigny,  apparently 
synonymous  with  Pseudoliva,  Swainson  ;   but  its  much  thinner  shell,  want  of  a 

*  Hybrid  names  like  this  are  objectionable  ;  but  custom  seems  to  have  sanctioned  their  use. 
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proper  columella,  and  the  characteristic  external  sulcus,  as  well  as  the  callous 
inner  lip  of  that  genus,  readily  distinguish  it. 

Our  type-species  came  from  the  Upper  Cretaceous;  but  I  am  unac- 
quainted with  any  other  species  from  that  or  any  older  formation,  or  even 
from  the  Tertiary  rocks.  A  single  existing  species,  however,  so  nearly  resem- 
bles our  type,  that  I  am  rather  inclined  to  believe  it  congeneric.  Tins  is  a 
shell  described  by  Middendorff,  from  the  Great  Schantar  Isle,  under  the 
name  Bullla  ampidlacea  (see  Sibirische  Reise,  tab.  xvii,  figs.  1-3).  Through 
the  kindness  of  Dr.  Stimpson,  I  once  had  an  opportunity  to  examine  a  speci- 
men of  Middendorff's  species.  It  has  a  much  less  arcuate  and  tortuous  inner 
lip  (columella?)  than  our  shell,  and  is  not  nearly  so  strongly  striated;  but  in 
other  respects  it  presents  many  points  of  resemblance.  It  has  a  thin  epider- 
mis, with  numerous  short  hair-like  filaments  along  the  lines  of  growth.  Its 
operculum  is  very  small,  or  merely  rudimentary,  with  its  nucleus  terminal, 
instead  of  submarginal  and  lateral,  as  in  Buccinum.  Its  tentacles  are  short 
and  the  eyes  at  their  outer  bases;  and  its  foot  is  ovate  and  broadest  in  front, 
where  it  is  double-edged.  Dr.  Stimpson  ascertained  that  its  lingual  dentition 
is  as  in  Buccinum. 

Whether  Middendorff's  shell  ought  to  be  admitted  into  our  genus  or  not, 
there  may  be  different  opinions ;  but  I  think  no  one  will  now  maintain  that 
it  belongs  to  the.  genus  Bullia. 

Pscudobiicciiiiini    Nebrascense,    M.  &  H. 

Plate  31,  figs.  5,  a,  b,  c,  <L 

Buccinum^  Nebrascense,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  67. 
Pseudohuccinum  Nebrascensc,  Meek  aud  Hayden  (1857),  ib.,  IX,  140. — Meek  (1864),  Smithsonian  Check- 
List  N.  Am.  Cret.  Fossils,  22. 

Shell  rhombic-oval ;  spire  rising  little  above  the  body-volution  ;  whorls 
three  and  a  half,  convex,  rapidly  increasing  in  size,  last  one  forming  nine- 
tenths  of  the  entire  bulk,  evenly  rounded  ;  suture  slightly  channeled  ;  surface 
showing  rather  distinct  lines  of  growth,  with  the  little  revolving,  impressed 
lines  separated  by  spaces  of  nearly  the  same  breadth  on  the  lower  half  of 
the  body- volution,  but  more  distant  above,  where  they  are  less  strongly 
marked  ;  aperture  rhombic-oval,  about  four-fifths  the  length  of  the  entire  shell, 
widest  at  the  middle,  angular  above,  and  a  little  truncated  at  the  sinus  below; 
outline  of  the  thin  outer  lip  slightly  convex  along  its  entire  length  ;  reflexed 
inner  lip  widesl  where  it  is  thinly  appressed  upon  the  tortuous,  deeply  arcuate. 
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umbilical  region,  but  not  covering  the  low,  strongly  spiral,  umbilical  ridge,  in 
crossing  which  the  lines  of  growth  make  a  backward  curve  parallel  to  the 
outline  of  the  sinus  at  its  lower  termination  at  the  base  of  the  aperture. 

Length,  0.77  inch;  breadth,  0.58  inch;  length  of  aperture,  0.61  inch ; 
breadth  of  same,  0.3G  inch  ;  spire  with  convex  slopes,  which  diverge  at  an 
angle  of  about  105°. 

I  know  no  other  recent  or  fossil  shell  so  nearly  like  this  as  Bullia 
ampullacea  of  Middendorff,  already  mentioned  in  connection  with  the  generic 
description;  and  that  differs  too  decidedly  in  its  specific  characters  to  require 
critical  comparison. 

Locality  and  position. — Moreau  River;  from  the  Fox  Hills  group  of  the 
Upper  Missouri  Cretaceous  series. 

'Genus  0D0NT0BASIS,  Meek. 
Synon.—Fusus  and  Bucciniim  (sp.),  Hall  and  Meek  ;  but  not  as  properly  understood. 

Etym. — otioic,  a  tooth ;  (iaaic,  a  base. 
Type. — Fusus  constrictus,  Hall  and  Meek.* 

Shell  buccinoid-fusiform ;  spire  more  or  less  produced ;  body-volution 
ventricose,  and  separated  below  from  the  short,  narrow  beak,  by  a  sharply- 
defined,  narrow,  revolving  sulcus,  that  terminates  below  at  the  connection  of 
the  outer  lip  with  the  canal,  in  a  small  tooth-like  projection  ;  outer  lip  thin, 
smooth  within,  and  nearly  straight  in  outline  ;  inner  lip  not  thickened,  but 
well-defined ;  columella  a  little  twisted,  slightly  flattened,  and  bearing  two 
oblique  plaits  below,  the  lower  one  of  which  is  formed  by  the  raised  lower 
edge  of  the  obliquely  truncated  columella,  and  the  other,  which  is  very 
obscure,  or  perhaps  sometimes  obsolete,  placed  a  little  above  the  same; 
surface  ornamented  by  vertical  folds  and  revolving  lines  and  furrows. 

The  type  of  this  genus  is  a  small  buccinoid,  or  short  subfusiform  shell, 
nearly  resembling  Admete  in  form  and  surface-characters,  but  differing  in 
having  the  lower  part  of  its  aperture  abruptly  contracted  into  a  little  short. 
oblique  canal,  rather  than  a  mere  notch.  A  still  more  important  difference 
is  also  to  be  seen  in  the  peculiar,  distinctly-defined,  narrow  sulcus,  starting 
at  the  connection  of  the  outer  lip  with  the  little  canal  below,  and  passing 
around  obliquely  upward  so  as  to  go  under  the  inner  lip  nearly  opposite  the 

*  In  order  to  prevent  the  possibility  of  any  uncertainty  in  regard  to  the  type  of  this  genus,  I  would 
state  that  Fusus  constrictus,  Hall  and  Meek,  is  cited  as  such,  because  it  is  believed  to  be  the  same  as  the 
species  hereinafter  described  under  that  name.  Should  the  latter  prove  distinct,  however,  it  must  bo 
considered  the  type,  as  the  characters  on  which  the  genus  was  founded  were  observed  in  this  shell, 
which  has  not  been  directly  compared  with  the  typical  specimen  of  Fusus  constrictus. 
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middle  of  the  aperture.  I  have  not  seen  any  examples  with  the  edge  of  the 
outer  lip  entire ;  but  it  is  evident,  from  the  curves  of  the  lines  of  growth, 
as  seen  by  the  aid  of  a  magnifier,  crossing  the  revolving  sulcus  mentioned 
above,  that  there  is,  in  entire  specimens,  a  small,  pointed,  tooth-like  process 
at  the  lower  termination  of  the  sulcus,  somewhat  similar  to  that  of  the  genera 
Chorus,  Acanthina,  Pseudoliva,  and  some  other  types.  It  differs,  however, 
from  all  of  these  in  having  the  tooth  situated  directly  at  the  lower  angle  of 
the  outer  lip,  instead  of  above  it,  and  in  the  presence  of  plaits  on  the  col- 
umella, as  well  as  in  other  obvious  characters,  such  as  the  smooth  surface, 
thickened  inner  lip,  and  wider  notch  below,  of  Pseudoliva;  the  different 
nature  of  the  canal,  surface-characters,  &c,  of  Chorus ;  the  position  of  the 
tooth  within  the  margin  of  the  lip,  and  the  crenate  character  of  the  same  in 
Acanthina,  &c. 

In  form,  ornamentation,  and  the  plaits  on  the  columella,  this  type  also 
very  nearly  resembles  some  little  shells  described  by  me,  from  the  Cretaceous 
rocks  at  Coalville,  Utah,  in  Dr.  Hayden's  Sixth  Annual  Report  of  the  United 
States  Geological  Survey  of  the  Territories,  under  the  names  Admetel  rhom- 
boides,  A.X  gregaria,  and  A.I  suhfusiformis.  These  were  only  referred  to 
Admete  with  great  doubt,  however,  and  the  provisional  name  Admetopsis  was 
suggested  for  them,  in  case  good  characters  should  be  found  for  the  establish- 
ment of  a  distinct  group  for  their  reception.  Notwithstanding  the  close  general 
resemblance  of  these  shells,  however,  to  the  type  of  the  genus  here  proposed, 
no  traces  of  the  revolving  sulcus  and  little  tooth  at  its  termination,  which 
form  the  most  marked  characters  of  the  latter,  are  to  be  seen  in  any  of  them; 
and  consequently  they  could  not  be  properly  placed  in  the  same  genus. 

So  far  as  known,  this  would  seem  to  be  an  exclusively  Cretaceous  group. 

Odontobasis    con  strict  a,    H.  &  M.  (sp.). 

Fkrus  a>nslrictus,  Hall  and  Meek  (1656),  Meru.  Am.  Acad.  Arts  and  Sci.,  V,  391,  pi.  iii,  tigs.  7,  a,b,c,d 

(removed  to  Buccinum,  ib.,  411). 
Biiccinumt  constrictum,  Meek  aud  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  VIII,  283. — Meek 

(1864),  Check-List  N.  Am.  Cret.  Fossils.  22. 

Shell  subfusiform,  with  spire  equaling  about  two-thirds  the  length  of  the 
aperture  and  canal ;  volutions  four  or  five,  convex,  and  each  ornamented  with 
about  eleven  comparatively  strong,  rounded,  vertical  folds,  equaling  the 
depressions  between  ;  last  turn  moderately  convex  around  the  middle,  some- 
what constricted  above,  and  tapering  into  the  beak  below  ;   suture  linear,  and 
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Fia  ii. 


Fig.  4-2. 


Odontobasis  constvicta. 


rather  impressed;  aperture  narrow-sub.oval,  a  Little  oblique,  obtusely  angular 
above,  and  tapering  below;  columella  typical,  meeting  the  body-volution 
above,  at   the   upper  termination    of  the    revolving  sulcus,  at    a    very  obtuse, 

undefined  angle;  entire  surface  marked  by  moderately 

distinct,  irregular  lines  of  growth,  crossed  by  numer- 
ous little  flattened  revolving,  bands,  or  lines,  wider 
than  the  furrows  between,  excepting  on  the  upper 
constricted  part  of  the  body-volution,  where  they  are 
smaller  and  about  equal  the  furrows. 

Length,  0.38  inch;   breadth,  0.'2'2  inch;  slopes  of 

v>ma%-    spire   slightly    convex,   and    diverging  at    an   angle   of 

iiilicd  ','i  diameters.  '  °       J 

Fig.  42.  Ad  opposite  view   of    about  54°. 
same,    showing    aperture,  . 

&c.  1  he   constriction    around    the    upper  side   ot    the 

body-volution  is  moderately  well  marked,  particularly  near  the  aperture;  and 
as  the  vertical  folds  are  most  prominent  around  the  outer  edge  of  this  con- 
stricted part,  and  show  a  little  tendency  to  terminate  there,  they  give  the 
body-turn  a  slightly  shouldered  appearance.  Of  the  smaller  revolving  lines 
on  the  upper  constricted  part,  there  are  three  or  four,  the  upper  one  of 
which  is  only  very  faintly  separated  from  a  little  wider,  somewhat  thickened, 
space  above,  that  gives  a  slightly  banded  appearance  to  the  suture. 

I  am  not  positively  sure  that  this  shell  is  specifically  identical,  in  all 
respects,  with  the  type  of  F.  constrictus,  Hall  and  Meek.  In  the  constricted 
and  almost  shouldered  appearance  of  the  upper  part  of  its  body-volution,  as 
well  as  in  the  less  straightened  outline  of  its  columella,  and  the  consecpient 
slightly  different  form  of  its  aperture,  it  would  seem  to  present  well-marked 
differences.  The  fact,  however,  that  the  type  of  /•'.  constrictus  is  much  smaller 
than  our  specimen  (being  only  about  0.20  inch  in  length,  and  almost  certainly 
a  young  example),  while  the  constriction  mentioned  seems  to  be  only  well 
defined  on  the  body-volution  of  our  shell,  renders  it  very  probable  that  the 
small  size  and  the  imperfect  condition  of  the  type  of  F.  constrictus  prevented 
the  exact  outline  and  the  obscure  plaits  of  its  columella  from  being  seen.* 
Consequently,  as  it  agrees  very  closely  in  form  and  proportions,  as  well  as  in 
surface-ornamentation,  and  the  peculiar  revolving  sulcus  at  the  connection  of 
the  beak  with  the  swell  of  the  body- volution,  I  can  scarcely  doubt  its  identity. 
Should  a  direct  comparison,  however,  show  these  shells  to   belong  to  distinct 

*  These  little  plaits  were  also  overlooked  by  the  engraverin  cutting  the  above  figure  showing  the 
aperture. 

45  H 
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Odonlobasis  ven- 

triosa. 
A    dorsal    view, 


.species,  I  would  propose  for  that  here  under  consideration  the  name  Odonlo- 
basis humerosa,  and  in  that  ease  this  latter  form,  as  already  explained,  would 
become  the  type  of  the  genus,  as  the  generic  characters  were  taken  from  it. 
Locality  and  position. — Deer  Creek,  on  the  north  branch  of  Platte 
River;  from  the  Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 
The  original  type-specimen  of  Fusus  constrictus  was  found  at  near  the  same 
horizon,  on  Sage  Creek,  Dakota. 

O  <1  o  ii  t  o  l>  a  s  ■  s    ventriosa,    Meek. 
Plate  19,  figs.  1,  a,b,c. 

Fis-43-  Shell  subfusiform,  with  spire  about  equaling  four-fifths 

the  length  of  the  aperture  and  canal;  volutions  six  and  a  half, 
evenly  convex,  each  provided  with  sixteen  to  eighteen  little 
vertical  folds,  that  become  less  distinct  and  more  irregular 
on  the  body-turn,  which  is  ventricose,  and  contracts  abruptly 
to  the  beak  below;  suture  linear  and  rather  distinctly  im- 
pressed; aperture  rhombic-obovate,  being  angular  above, 
more  convex  on  the  outer  than  the  inner  side,  and  tapering 
enlarged  to  show    abruptly  into  the  little,  short,  oblique  canal  below;   columella 

the  tooth-like  pro- 
jection at  the  base    and   revolving   sulcus-  typical ;   entire    surface  ornamented    by 

of  the  outer  iiP.  moderately  distinct  lines  of  growth,  crossed  by  little,  flattened, 
revolving,  band-like  lines,  wider  than  the  linear  furrows  between,  one  of  the 
former  of  which  is  a  little  larger  than  the  others  at  the  upper  edge  of  the 
volutions,  so  as  to  give  the  suture  a  slightly  banded  appearance. 

Length,  0.46  inch;  breadth,  0.26  inch;  slopes  of  the  spire  straight, 
with  a  divergence  of  about  46°. 

This  species  will  be  readily  distinguished  from  the  last,  by  its  more 
evenly  rounded  volutions,  particularly  the  last  one,  which  is  almost  entirely 
without  the  constricted  and  obscurely-shouldered  appearance  of  that  shell. 
Its  vertical  folds  are  also  smaller  and  more  numerous  on  all  of  the  volutions, 
and  become  less  distinctly  defined  and  more  irregular  on  the  last  one.  The 
revolving  bands,  or  flattened  lines,  are  also  proportionally  a  little  wider. 
Again,  it  differs  in  the  form  of  the  aperture,  which  is  proportionally  wider, 
being  more  convex  on  the  outer  side.  I  know  of  no  other  shell  with  which 
it  need  lie  compared. 

Locality  and  position. — Cherry  Creek,  near  the  mouth  of  Sage  Creek, 
Dakota;   from  the  upper  part  of  the  Fort  Pierre  group: 
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FASCIOLARIID^E. 
Genus  FASCIOLARIA,  Lamarck. 

Synon.—Fateiolaria,  Lamarck  (1799),  Prodr.,  73;  and  (1801)  Syst.  An.,  83;  again  (1809)  Pliil. 
Zool.,  *  "  :  also  (1832)  Hist.,  VII,  117.— Roissy  (1805),  Moll.,  VI,  76.— Montfort  (1810), 
Conch.  Syst.,  II,  490.— Schum.  (1817),  Essai,  243.— Schweigg.  (1820),  Natgscli.,  725 
(as  a  subgenus  under  Fuans).— Det.ba.ves  (1830),  Encyc.  Meih.,  Ill,  114 ;  and  (186G) 
An.  sans  Vert.  Bassin  de  Paris.  Ill,  294.-  Blainv.  (1825),  Malar.,  397.— Valenc.  (1833), 
Humb.  Voy.  Zool.,  II,  284.— D'Orbigoy  (1841),  Moll.  Cub.,  I,  200.— Gray  (1847),  Proc. 
Zool.  Soc,  137. — H.  and  A.  Adams  ( 185:}),  Genera  Recent  Moll.,  I,  100. — Meek  and 
Harden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,VIII,66.— Chenu  (1859),  Man.  Conch., 
I,  180.— Gabb  (1864),  Palasont.  California,  I,  100;  and  (1869)  ib.,  II,  220.— Stoliczka 
(1868),  Palieont.  Indica,  II,  106.— Tryon  (1873),  Am.  Mar.  C :h.,  20. 

Pyntla,  Perry  (1811),  Conch.,  *  *  (uot  Lamarck,  1799,  nor  Linck,  1807). 

roeranea, Raf.  (1815),  Anal.  Nat.,  145. 

rerebrispira,  Conrad  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  28  (as  a  subgenus). 

Piestochilus,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  22  (proposed  as  a  sub- 
genus under  Clurillilhts). 

Elym. —  Fasciola,  a  little  band. 
Type. — Miner  tulipa,  Liuuseus. 

Shell  fusiform,  rather  thin;  spire  acuminate,  generally  papillate  at  the 
apex,  usually  somewhat  less  than  the  length  of  the  aperture  and  canal,  hut 
sometimes  equaling  or  exceeding  the  same;  volutions  evenly  convex,  more  or 
less  angular,  nodular,  or  provided  with  large  folds,  or  costse,  rarely  compressed 
or  flattened,  last  one  tapering  below  into  the  more  or  less  produced,  generally 
straight  canal;  outer  lip  thin  on  the  edge,  and  transversely  striated,  crenate 
or  rarely  smooth  within;  columella  imperforate,  somewhat  twisted,  and  pro- 
vided with  a  few  oblique,  generally  anteriorly-located,  plaits,  or  folds  ;  surface 
spirally  lined  or  ridged,  or  sometimes  nearly  smooth. 

The  foregoing  diagnosis  is  worded  so  as  to  include,  along  with  the 
typical  forms,  three  apparently  extinct  groups,  that  may  be  generically  dis- 
tinct, but  still  seem  to  be  so  related  to  each  other  and  to  the  typical  group, 
as  hardly  to  be  separable  more  than  subgenerically.  These  sections,  or  sub- 
genera, may  lie  distinguished  as  stated  below: 

1.  FASCIOLARIA,   Lamarck  (typical). 

Shells  generally  varying  from  medium  to  very  large  sizes,  with 
spire  and  canal  produced;  volutions  evenly  convex,  nodular,  angular, 
or  provided  with  vertical  folds  ;  plaits  exposed  at  the  lower  inner 
margin  of  the  columella,  in  a  direct  view  into  the  aperture;  outer 
lip  striate  or  crenate  within. — (Type  as  already  stated  ) 
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2.    TEREBRISPIRA,     Conrad.  * 

Shells  of  medium   size,  with   spire   much    produced   and   canal 
short;   volutions  convex,  angular,  and   strongly  spirally  ridged;   plaits 
of  columella  not  exposed  externally;  outer  lip  internally  sulcated. — 
(F.  elegans,  Emmons.) 
.5.  piestochilus,  Meek. 

Shells  of  small  size,  with  spire  and  canal  produced;  volutions 
flattened  or  moderately  convex  and  finely  spirally  striated,  sometimes 
with  vertical  folds  ;  plait  or  plaits  of  columella  not  exposed  in  a  direct 
view  into  the  aperture,  very  oblique,  and  occupying  a  higher  position 
than  in  either  of  the  foregoing;  outer  lip  smooth  within. — (Fusus 
Scarborough^  Meek  and  Hayden.) 

4.  mesorhytis,  Meek. 

Shell  agreeing  nearly  with  the  last  in  form,  but  with  plaits  of 
columella  stronger,  comparatively  little  oblique,  and  exposed  directly 
opposite  the  middle  of  the  aperture;  surface  with  fine  spiral  striae, 
and  vertical  costa?. — (Fasciolaria  {Mesorhytis)  gracilentis,  Meek.) 

5.  cryptorhytis,  Meek. 

Shells  generally  under  medyim  size,  with  volutions  convex,  but 
constricted  above,  and  provided  with  regular  vertical  costge  or  small 
folds;  plaits  of  columella  very  oblique,  not  exposed  in  a  direct  view 
into  the  aperture,  and  occupying  a  higher  position  than  in  the  typical 
group;  outer  lip  smooth  within. — {Rostellaria  fusiformis,  Hall  and 
Meek ;   not  d'Orbigny.) 

The  type  of  the  group  Piestochilus  was  originally  referred  provisionally 
to  the  genus  Fusus,  when  only  imperfect  specimens,  merely  showing  its  form 
and  surface-markings,  were  known.  Subsequently,  on  examining  others,  I 
was  led  to  the  conclusion  that  it  could  not  be  a  true  Fusus,  and  thought,  from 
its  general  appearance,  that  it  was  at  least  more  probably  related  to  Clavel- 
lithes  of  Svvaiuson.  In  removing  it  doubtfully,  however,  to  the  latter  genus, 
I  was  strongly  impressed  with  the  belief  that  it  would  at  least  form  the  type 

*  At  the  same  tiiuo  that  Mr.  Conrad  described  the  subgenus  Terebrispira,  he  proposed  another 
subgenus,  Lirosoma,  founded  ou  his  Fusus  sulcosus,  from  the  Miocene,  a  pyriform  shell,  with  a  much- 
depressed  spire,  a  ventricose  body-volution,  a  narrow,  straight,  rather  produced  canal,  and  a  single  loug, 
very  oblique,  plait,  exposed  at  the  usual  position  ou  the  columella.  It  also  has  the  internally-striated 
outer  lip  of  Fasciolaria  ;  but  it  differs  so  widely  iu  form  from  that  genus  that  I  have  hardly  felt  war- 
ranted in  including  it  as  a  subgenus  under  the  same.  Mr.  Conrad  has  Bince  described  another  species, 
in  which  the  plait  on  the  columella  is  obsolete. 
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of  a  distinct  subgenus,  for  which  I  proposed  the  name  Piestochilus,  in  allusion 
to  the  closely-appressed  character  of  its  outer  lip  above,  as  compared  with 
thai  of  Clavettithes.  At  a  still  later  date,  in  examining  other  specimens,  one 
of  which  was  accidentally  split  longitudinally^  the  discovery  was  quite  unex- 
pectedly made,  that  it.  has  one  or  two  small,  but  distinct,  revolving  plaits, 
ascending  all  the  way  up  the  columella;  though  these  are  not,  seen  at  the 
aperture,  especially  when  the  latter  is  even  partly  filled  with  foreign  matter; 
while,  if  continued  around,  so  as  to  be  seen  at  the  inner  side  of  the  columella, 
they  would  appear  at  a  higher  position  than  in  the  typical  forms  of  Fasciolaria. 
This  discovery  led  to  the  more  critical  examination  of  the  other  Upper  Mis- 
souri Cretaceous  shells  most  nearly  agreeing  in  form  and  general  appearance 
with  the  genus  Fusus,  when  it  was  found  that  these,  too,  possess  one  or  more 
plaits  on  the  columella  not  appearing  at  the  aperture,  but  readily  found  by 
breaking  open  specimens.  Consequently,  it  becomes  evident  that  probably 
none  of  our  known  Upper  Missouri  Cretaceous  fusiform  shells  can  be  properly 
retained  in  the  genus  Fust/*  or  Clavellithes,  but  that  nearly  all  of  them 
naturally  arrange  themselves  near,  if  not  within,  the  genus  Fasciolaria;  thus 
confirming,  as  far  as  the  evidence  goes,  an  opinion  expressed  by  the  writer 
in  1864,  in  the  Smithsonian  Check-List  of  North  American  Cretaceous  Fos- 
sils, that  probably  none  of  the  species  there  provisionally  retained  in  the 
genus  Fusus  really  belong  to  that  group. 

A  few  species  from  older  rocks  have  been  referred  to  the  genus  Fascio* 
/aria;  but  we  have  good  reasons  for  believing  that  this  group,  even  as  here 
defined,  was  not  introduced  previous  to  the  deposition  of  the  later  members 
of  the  Cretaceous  system.  The  number  of  species,  especially  of  typical 
Fasciolaria,  was  even  then  quite  limited;  but  the  species  of  the  Piestochilus 
and  Gryptorhytis  were  more  numerous.  Indeed,  it  is  highly  probable  that  a 
considerable  portion  of  the  Cretaceous  shells  that  have  been  referred  by 
various  authors  to  the  genus  Fusus,  as  well  as  some  of  those  referred  to 
Fasciolaria,  will  be  found  to  present  the  characters  of  one  or  the  other  of  the 
latter  groups.  I  am  not  sure  that  either  of  these  two  latter  sections  occur  in 
the  Tertiary  rocks;  but  the  typical  section  of  Fasciolaria  ranges  through  the 
Tertiary,  and  probably  attains  its  maximum  development  in  our  existing  seas, 
where  some  of  the  species  grow  to  great  sizes. 

The  section  Terebrispira  was  founded  on  a  Miocene  species,  and  will 
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probably  include  other  Tertiary  (onus ;   but  I  am  not  aware  of  its  existence 
in  the  Cretaceous  rocks,  or  among  living  species. 

The  section  Mesorhytis  occurs  in  the  Cretaceous,  and,  apparently,  also 
in  the  Tertiary.  I  am  not  sure  that  it  ought  to  be  included,  even  as  a  distinct 
subgenus,  under  Fasciolaria. 

Fasciolaria   bii  <•  c  i  11  o  i  «l  c  s ,  M   &  H. 

Plate  31,  figs.  8,  a,  b,  c,  d. 

Fasciolaria  buceinoides,  Meek  and  Hayden  (1956),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  67. — Meek  (1864), 
Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  21. 

Shell  small,  rather  short-fusiform;  spire  moderately  elevated,  composed 
of  five  to  five  and  a  half  convex  volutions:  last  turn  somewhat  gibbous,  forming 
more  than  half  the  entire  length,  and  contracting  rather  abruptly  below  into 
the  rather  short  canal:  suture  distinct  or  slightly  channeled;  surface  orna- 
mented by  fine,  regular  lines  of  growth,  with  sometimes  small,  obscure, 
vertical  folds,  which  are  crossed  by  rounded,  little  revolving  bands  or  raised 
lines,  equal  to,  or  slightly  broader  than,  the  depressions  between  ;  on  these 
bands,  as  well  as  in  the  intervening  depressions,  faint  traces  of  very  fine 
revolving  strise  may  sometimes  be  seen  by  the  aid  of  a  lens;  aperture  narrow- 
oval,  angular  above,  and  tapering  below;  outer  lip  thin,  but  apparently  thick- 
ened and  crenulate  within,  at  intervals  of  about  three  or  four  times  to  each  turn 
of  the  spire;  columella  a  little  twisted,  and  provided  with  two  well-defined, 
oblique  plaits,  that  are  so  tar  around  as  not  to  be  clearly  seen  when' the  aper- 
ture is  filled  with  rocky  material  that  cannot  be  removed. 

Length,  118  inches;  breadth,  0.58  inch.  Apical  angle  convex;  diver- 
gence, 54°  to  57°. 

The  vertical  folds  are  never  very  distinct,  and  in  many  cases  they  are 
almost  entirely  obsolete.  Sometimes  they  exist  on  the  spire,  but  generally 
they  are  only  developed  on  the  upper  part  of  the  last  turn,  where  they  occa- 
sionally present  the  appearance  of  being  slightly  nodose,  in  consequence  of 
the  prominence  of  the  revolving  bands.  These  bands,  of  which  about  seven 
or  eight  may  be  counted  on  the  first  turn  above  the  body-whorl,  are  usually 
very  distinct  and  regular  on  all  parts  of  the  shell;  in  a  few  instances,  how- 
ever, they  are  rendered  irregular,  or  alternately  larger  and  smaller,  especially 
on  the  lower  part  of  the  body-volution,  by  the  development  of  a  smaller  one 
in  each  of  the  grooves  between.     Although  the  plaits  on  the  columella  are 
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small,  and  not  always  readily  seen,  as  specimens  arc  usually  round  with  the 
aperture  tilled  with  rock,  il  seems  to  l>e  a  true  Fasciolaria. 

This  species  resembles  in  its  external  characters  Bvccinuml  vinculum, 
Hall  and  Meek  (Mem.  Am.  Acad.  Arts  and  Sci.  Boston,  Vlll  (n.s  ),  pi.  3,  fig.  3), 
which  we  now  know  1o  he  even  generically  distinct.  It  may  always  he  dis- 
tinguished  from  that  shell,  even  where  the  columella  cannot  he  seen,  by  its 
less  elongate  Form,  shorter  spire,  and  comparatively  broader,  as  well  as  more 
closely-arranged,  revolving  lines  or  bands.  Its  vertical  folds  are  also  much 
less  distincl  on  the  upper  whorls  than  on  those  of  B.l  vinculum. 

Locality  and  position. — Moreau  River  and  Long  Lake:  from  the  Fox 
Hills  group,  or  formation  No.  5  of  the  Upper  Missouri  Cretaceous  series. 

Subgenus  PIESTOCHILUS,  Meek. 

Fasciolaria    (Piestochilus)   Scarboronglii,  M.  &  H. 

Plate  ::■-'.  figs.  1.  a.  h.  c, ./. 

Fusus  Scarborough!,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  IX,  139. 

(  lavellilhes  i  Piestoekilus)  Scarboroughi,  Meek  (lS(i4).  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  22. 

Shell  rather  elongate-fusiform  ;  spire  moderately  prominent,  pointed  at 
the  apex,  with  lateral  slopes  convex  in  outline;  volutions  about  six  and  a 
half,  flattened  to  the  line  of  the  lateral  slopes  of  the  spire:  last  one  com- 
posing, with  the  canal,  a  little  more  than  half  the  entire  length  of  the  shell, 
sometimes  slightly  concave  above,  moderately  convex  around  the  middle, 
and  tapering  rather  gradually  into  the  canal  below,  which  is  narrow,  nearly 
straight,  and  of  moderate  length:  suture  linear;  aperture  rhombic-obovate, 
being  angular  above,  and  tapering  gradually  below;  columella  but  slightly 
arched  along  the  middle  of  the  aperture  ;  most  prominent  part  of  the  thin 
outer  lip  below  the  middle;  surface  marked  by  tine,  regular  lines  of  growth, 
which  are  crossed  by  numerous,  rather  distinct,  revolving  lines,  more  or  less 
flattened  on  their  tops,  and  about  equaling  the  breadth  of  the  grooves 
between. 

Length,  1.42  inches;  breadth,  0.67  inch;  divergence  of  slopes  of  the 
spire,  40°. 

The  revolving  lines  of  this  shell  are  but  slightly  elevated,  and  when  a 
little  worn,  especially  on  the  body-volution,  seem  to  be  somewhat  rounded  ; 
but  those  on  the  spire  have  generally  a  more  flattened  appearance.  About 
fourteen   of    them     may    usually    be    counted    on    each    turn   of  the    spire. 
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Generally,  a  few  of  these  lines  just  below  the  suture  are  smaller  and  more 
crowded  than  the  others. 

1  know  of  oo  shell  very  nearly  allied  to  1  his.  As  already  stated  in 
connection  with  the  generic  description,  it  has  much  the  general  aspect  of 
Clave.Ua  Vicksburgensis  of  Conrad,  hut  it  presents  well-marked  and  obvious 
specific  differences;  while  we  have  not  the  means  of  determining  whether 
or  not  that  shell  possesses  the  same  generic  characters  as  this. 

The  specific  name  of  this  interesting  shell  was  given  in  honor  of  my 
friend  George  Scarborough,  esq.  (at  that  time  a  resident  of  Kentucky,  but 
now  residing  at  Vineland,  N.  J.),  who  has  been  a  devoted  cultivator  of  geology 
and  other  natural  sciences  for  nearly  thirty  years  past. 

Locality  and  position. — Butte  au  G res,  on  the  Missouri  River;  in  the 
Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 

Fasciolaria    (Piestocltiliis)    Ciilbertsoni,    M.  &H. 

Plate  :i->,  tigs.  1,  a,  b,  c,  d,  e,f. 

Fusits  Culbertsoni,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  66.— Meek  (1864), 

Smithsonian  Check-List  N.  Am.  Crefc.  Fossils,  22. 
Fusits  Haydeni,  Evans  and  Shumard  (1857),  Trans.  St.  Lonis  Acad.  Sci.,  I,  41. 

Fis- 44-  Shell    elongate-fusiform  ;    spire  produced  to  nearly 

the  length  of  the  aperture  and  canal,  acute  at  the  apex; 
volutions  seven  and  a  half,  moderately  convex,  increasing 
gradually  in  size ;  those  of  the  spire  generally  eacli  pro- 
vided wilh  seven  to  nine  obscure,  or  moderately  distinct, 
vertical  folds,  that  are  usually  wanting  on  the  last  and 
penultimate  volutions;  last  or  body  volution  not  ventri- 
cose  around  the  middle,  and  tapering  into  the  canal, 
which  is  narrow,  nearly  straight,  and  rather  long;  aper- 
ture narrow,  lance-ovate  in  form,  being  acutely  angular 
above,  and  tapering  gradually  below;  columella  nearly 
straight,  but  slightly  twisted,  and  appearing  as  if  entirely 
destitute  of  plaits  at  the  aperture,  but  provided  with  from 
one  to  four  farther  up ;  suture  distinct;  surface  marked 
by  fine  lines  of  growth,  which  are  crossed  by  numerous, 

small,  revolving  lines,  generally  about  equaling  the  linear  furrows  between. 
Length  about  2.22  inches;   breadth,  0.67  inch;  divergence  of  the  apical 

angle,  26°  to  30°. 


Fasciolaria  (Piestochilus) 

Culbertsoni. 
A    broken     specimen, 
showing  plaits  of  colu- 
mella. 
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The  revolving  lines,  of  which  about  thirteen  to  eighteen  may  be  counted 
on  the  second  whorl,  are,  when  not  worn,  a  little  flattened  on  top,  and  rather 

regular  in  size,  excepting  just  below  the  suture,  where  they  are  generally 
smaller  and  more  crowded.  Sometimes,  a  smaller  line  is  developed  in  each 
of  the  depressions  between  the  others  on.  the  middle  and  lower  part  of  the 
last  whorl. 

At  the  time  we  first  described  this  species,  and  for  some  time  after,  it 
was  supposed  to  be  quite  distinct  from  the  form  subsequently  described  by 
Dr.  Evans  and  Dr.  Shumard  under  the  name  of  Fusus  Haydeni ;  the  latter 
variety  being  almost  entirely  destitute  of  vertical  folds,  while  that  first 
described  by  us  has  them  quite  strongly  developed,  not  only  on  the  upper 
turns  of  the  spire,  but,  in  a  less  degree,  even  on  the  body-whorl.  It  also  has 
a  slightly  less  elevated  spire  than  the  variety  described  by  Dr.  Evans  and 
Dr.  Shumard,  being  a  younger  shell. 

Later  comparisons  of  an  extensive  series  of  specimens  from  the  same 
locality  and  position,  have  led  to  the  conclusion  that  no  specific  distinction 
can  be  based  on  these  differences,  since  the  one  variety  passes  by  impercepti- 
ble gradations  into  the  other.  In  some  cases,  the  volutions  seem  to  be  entirely 
without  folds  ;  while  in  other  specimens,  apparently  differing  in  no  other 
respect,  they  are  obscurely  developed  near  the  summit  of  the  spire,  as  shown 
in  figures  1,  d,  e.  Still  others  have  them  well  developed  on  nearly  all.  the 
volutions,  as  seen  in  our  figure  1,  a,  representing  the  variety  first  described 
by  us.  Generally,  however,  these  vertical  folds  are  entirely  wanting  on  the 
last  aud  penultimate  whorls.  Th.e  angle  of  the  spire  is  also  generally  from 
one  to  three  or  four  degrees  greater  in  young  than  in  adult  shells.  Again,  the 
plaits  on  the  columella  seem  to  vary  in  number  and  distinctness.  In  one 
large  specimen,  like  that  represented  by  our  figure  1,  d,  e,  by  looking  tin- 
around  the  columella  in  the  aperture,  a  single,  very  obscure,  oblique  plait, 
can  be  seen  a  little  below  the  middle  of  the  aperture ;  while,  where  the  spire 
of  the  same  specimen  is  broken  off  at  the  top  of  the  third  volution,  the  same 
plait  can  be  seen  on  the  columella,  with  traces  of  another  above  it.  Other 
broken  specimens  show  from  three  to  four  of  these  linear  plaits  at  about  the 
same  position. 

As  our  figures  of  this  species  on  plate  32  were  all  drawn,  and  the  plate 
arranged  and  engraved  before  the  plaits  on  the  columella  had  been  discovered, 
none  of  the  broken  specimens  in  a  condition  to  show  this  character  were 
46  H 
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originally  drawn  ;  but  the  foregoing  cut  has  been  made  for  that  purpose. 
The  plait  can  never  be  seen  in  specimens  with  the  aperture  partly  full  of 
rock,  as  shown  in  our  figure  1,  e. 

Specimens  of  this  species  with  the  vertical  tidds  most  distinctly  devel- 
oped more  nearly  resemble  the  Tertiary  Fusus  Note,  Lamarck,  than  any 
other  form  that  I  can  at  present  recall  to  mind  among  foreign  figured  shells; 
but  that  form  is  not  so  nearly  related  as  to  require  close  comparisons,  espe- 
cially as  it  came  from  such  a  widely  distinct  horizon. 

The  more  elongated  spire,  more  convex  volutions,  and  vertical  folds  will 
at  once  distinguish  this  from  the  last. 

Locality  and  position. — Moreau  River;  from  the  Fox  Hills  group  of  the 
Upper  Missouri  Creiaceous  series.  It  is  one  of  the  most  abundant  of  our 
Upper  Missouri  Cretaceous  gasteropods. 

Fasciolaria    (Plestochilus)i    Galpiniana,    M.  &  H.  (sp.) 

Plate  32,  figs.  2.  a,b. 

Futus  Galjnnianns,  Meek  autl  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  PMlad.,  VIII,  05. — Meek  (1864), 

Suiithsouiau  Check-List  N.  Am.  C'ret.  Fossils,  22. 

Shell  unequally  fusiform  ;  spire  rather  elevated,  or  apparently  slightly 
exceeding  the  length  of  the  aperture  and  canal;  suture  distinct ;  volutions 
about  six,  slightly  convex,  upper  ones  with  apparently  obscure  traces  of 
vertical  folds;  last,  or  body  volution  contracting  rather  abruptly  into  the 
comparatively  short,  somewhat  bent,  canal;  aperture  a  little  obliquely 
lance-oval,  being  acutely  angular  above,  and  tapering  into  the  narrow  canal 
below;  columella  a  little  twisted  and  bent  below,  not  showing  any  plaits 
externally  ;  surface  marked  by  regular,  revolving,  somewhat  flattened,  lines, 
a  little  wider  than  the  linear  furrows  between  them,  and  more  or  less  strong 
lines  of  growth,  that  show  by  their  curves  that  the  outer  lip  is  broadly  sinu- 
ous above. 

Length,  about  0.88  inch;    breadth,  U.o4  inch;  apical  angle  of  spire,  32°. 

This  shell  is  very  similar  to  the  last,  but  differs  in  having  its  canal  rather 
decidedly  shorter,  more  bent,  and  more  tortuous  ;  while  the  revolving  lines 
on  its  body-volution  are  proportionally  a  little  wider.  I  have  had  no  means 
of  deciding  the  question  whether  or  not  it  has  the  columellar  plaits  of  this 
group,  having  only  seen  two  specimens,  and  these  not  being  in  a  condition 
to  show  the  columella,  excepting  at  the  aperture.  From  its  close  similarity 
to  the  last -described   species  in  all  known  specific  characters,  1  can  scarcely 
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have  a  doubt  thai  it  belongs  tit  the  same  group.     Indeed,  I  have  even  some- 
times supposed  thai  it  mighl  possibly  be  only  a  variety  of  the  same;  though 
this  seems  scarcely  possible,  as  may  be  seen  by  comparing  figure  2,  b,  of  the 
type-specimen,  with  figure  1,  d,  of  the  last  species. 
Locality  and  position.  —  Same  as  last. 

Fasciolaria    (Piestocliilus)    c  r  e  I  a  c  c  a  .  M.  &  H. 

Plate  31,  figs.  11.  a,  b. 

Fasciolaria  cretacea,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Soi.  Pfailad.,  VIII,  66.— Meek  (1864), 
Smithsonian  Check-List  N.  Am.  Cretac is  Fossils,  21. 

Shell  small,  elongate-fusiform  ;  spire  produced-conical,  or  about  equaling 
the  length  of  the  aperture  and  canal  ;  volutions  five  or  six,  moderately  convex, 
last  one  not  ventricose,  rounding  to  Ihe  suture  above,  and  rather  distinctly 
narrowing  below  into  the  slender,  somewhat  flexuous,  rather  produced,  and 
twisted  canal:  suture  distinct;  aperture  very  narrow,  angular  above,  and 
tapering  into  the  canal  below  ;  columella  somewhat  twisted,  and  bearing  four 
or  five  small  or  linear,  moderately  oblique,  plaits,  nearly  opposite  the  middle 
of  the  aperture,  that  do  not  show  externally  in  a  direct  view  inlo  the  aperture 
of  unbroken  specimens  ;*  surface  polished,  and  marked  by  fine,  obscure  lines 
of  growth,  crossed  by  slender,  impressed,  revolving  lines,  leaving  wider, 
slightly  raised,  little,  revolving  bands  between. 

Length,  0.50 inch  ;  breadth,  0.16  inch  ;  angle  of  spire,  with  nearly  straight 
slopes,  diverging  at  an  angle  of  about  .->2°. 

This  is  a  delicate,  slender,  little  shell,  much  resembling  a  Fu.s/ts  in  form 
and  general  appearance,  more  particularly  when  the  outer  lip  is  so  entire,  or 
the  aperture  so  filled  with  foreign  matter,  as  to  prevent  one  from  examining 
the  columella  around  within  tin?  aperture;  the  plaits  of  the  latter  not  appear- 
ing in  a  direct  view  into  the  aperture.  At  a  first  glance,  it  might  be  mistaken 
lor  a  young  <>f  F  Culbertsoni ;  but,  on  closer  examination,  its  columella  will 
be  seen  to  be  more  tortuous,  and  the  revolving  surface-markings  different; 
that  is,,  instead  of  having  the  little  revolving  furrows  nearly  or  quite  as  wide 
as  the  raised  lines  between,  it  has  these  furrows  merely  like  impressed  hair- 
lines, with  flattened,  little,  band-like  spaces  between,  of  decidedly  greater 
breadth   than   the   impressed    lines   themselves.      On  the   upper  part   of  the 

'  lh.  se  plaits  are  nut  represented  oblique  enough  iu  our  figure  11,  b.  This  specimen  has  the  outer 
lip  broken  away  for  marly  one-half  of  the  distance  around  the  last  turn,  thus  exposing  the  columella 
farther  around  within  the  aperture  than  if  entire. 
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volutions,  just  below  the  suture,  the  revolving  impressed  lines  are  more 
closely  arranged,  and  the  spaces  between,  of  course,  proportionally  narrower, 
or  merely  linear.  There  seem  to  be  no  indications  of  vertical  folds,  or  costae, 
on  any  of  the  volutions;  though  no  specimens  have  yet  been  seen  with  the 
surface  well  preserved  on  the  upper  part  of  the  spire. 

This  little  shell  was  originally  referred  doubtfully  to  the  genus  Fascio- 
laria ;  but  its  very  small  size,  and  the  higher  position  of  the  plaits  on  its 
columella,  as  well  as  its  apparent  want  of  crenulations  on  the  inner  side  of  its 
outer  lip,  all  seem  to  indicate  much  nearer  relations  to  the  other  shells  here 
grouped  under  the  name  Piestochilus,  the  most  important  distinguishing  char- 
acters of  which  were  then  unknown.     It  seems  to  be  quite  rare. 

Locality  and  position.- — Moreau  River;  from  the  Fox  Hills  group  of  the 

Upper  Missouri  Cretaceous  series. 

» 

?  Subgenus  MESORHYTIS. 
Fasciolaria!    (Mesorhytis)    gracilcnta,    Meek. 

F'g-45-  Shell  rather  elongate-fusiform  ;   spire  produced,  con- 

ical, near])'  equaling  the  length  of  the  aperture  and  canal ; 
volutions  six  or  seven,  slightly  convex,  each  ornamented 
by  about  twenty  small,  nearly  straight,  vertical  folds,  or 
costse,  that  become  less  distinct,  or  almost  obsolete, 
toward  the  aperture  on  the  body-volution,  which  is  nar- 
row, and  tapers  gradually  below  into  the  slender,  pro- 
FascioUria'!  (Mesortytis)  duced,  nearly  straight  canal;  columella  very  slightly 
graaienta.  arcuate  above,   and   almost  straight  and  scarcely  at  all 

twisted  below,  bearing,  opposite  the  middle  of  the  aperture,  three  rather 
strong,  moderately  oblique  plaits,  that  scarcely  come  to  view  when  the  aper- 
ture is  even  partly  filled  with  foreign  matter;  aperture  narrow,  or  lance-oval, 
being  angular  above,  slightly  more  convex  on  the  outer  than  the  inner  side, 
and  tapering  gradually  into  the  canal  below  ;  surface  ornamented  by  fine  lines 
of  growth,  that  do  not  curve  more  than  sufficient  to  indicate  a  very  slight 
sinuosity  in  the  outline  of  the  outer  lip  above,  and  are  crossed  by  numerous 
fine,  irregular,  revolving  striee. 

Length,  about  1.25  inches;   breadth,  0.35  inch;  slopes  of  spire  nearly 
straight,  with  a  divergence  of  about  32°. 

The  specimens  of  this  shell  in  our  collections  were  discovered  in  break- 
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ing  open  some  masses  of  rock  since  the  plates  were  engraved,  and  are  con- 
sequently only  illustrated  here  by  the  annexed  wood-cut.  It  will  be  readily 
distinguished  from  all  of  the  foregoing  species  by  the  three  stronger,  less 
oblique  plaits  of  its  columella,  as  well  as  by  its  smaller,  more  numerous,  and 
straighter  vertical  costse.  In  general  form,  the  direction  and  position  of  the 
plaits  of  its  columella,  and  in  its  vertical  costa?.,  it  more  nearly  approaches 
Fasciolaria  assimilis,  Stoliczka  (Paleeont.  Iudica,  II,  pi.  x,  fig.  7),  but  still  it 
differs,  not  only  in  its  smaller  size,  but  also  in  having  less  convex  volutions, 
a  narrower  and  straighter  canal,  and  a  differently-formed  aperture.  It  .seems 
to  be  also  allied  to  Mitra  cancellata,  Sowerby,  as  illustrated  by  d'Orbigny  on 
plate  221  of  the  Paleont.  France,  II,  Terr.  Cre't.,  but  differs  in  its  volutions, 
being  more  compressed  above,  and  its  aperture  consequently  more  acutely 
angular  posteriorly;  while  its  vertical  costse  are  larger  and  much  less  numer- 
ous, and  its  revolving  striae  much  finer.  The  plaits  of  its  columella  also  do 
not  extend  across  the  inner  lip,  as  represented  in  that  species. 

I  am' not  at  all  satisfied,  as  already  stated,  with  the  reference  of  this 
shell  to  the  genus  Fasciolaria,  owing  to  the  fact  that  the  plaits  of  its  colu- 
mella are  stronger,  and  much  less  oblique,  and  occupy  so  much  higher  a 
position  than  in  Fasciolaria  proper.  I  do  not  believe,  however,  that  such 
shells  can  be  properly  referred  to  any  section  of  Mitra  or  Tarricula,  as  is 
sometimes  done. 

Locality  and  position. — Yellowstone  River,  150  miles  from  its  mouth; 
from  beds  containing  a  blending  of  the  fossils  of  the  Fort  Pierre  and  Fox 
Hills  groups  of  the  Upper  Missouri  Cretaceous  series. 

?  Subgenus  CRYPTORHYTIS,  Meek. 

Fasciolaria?   (Cryptorhytis)  C h e ye u n e n s i s,  M.  &  H.  (sp.). 

Plate  19,  figs.  U,  a,b. 

Eostellaria  fusiformis,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Sci.  Boston,  V  (new  ser.),  3SKJ,  pi.  iii, 
fig.  10  (not  It.  fusifnrmis,  Pictet  and  Rous,  1848;  or  Fasciolaria  fiisiformis,  Valen- 
ciennes). 

Gladias  ?  Cheyennensis,  Meek  and  Hayden  (18150),  Pr  ceed.  Acad.  Nat.  Sci.  Puila.,  XII,  42-2.— Meek  (1864  , 
Smithsonian  Check-List  N.  Am.  Cret.  Fossils, 20. 

Shell  fusiform*  very  thin;  spire  acutely  elevated;  volutions  about  six, 
convex,  increasing  gradually  in  size,  last  one  moderately  gibbous  around  the 
middle,  atid  contracting  rather  rapidly  into  the  straight  canal  below;  suture 
deep,  with  a  kind  of  constriction  or  furrow  just  below  it;   aperture  rhombic- 
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subovate;  surface  with  the  vertical  flexnoiis  costse  each  terminating  at  the 
outer  edge  of  the  furrow  or  constriction  below  the  suture,  in  a  small  node; 
those  on  the  volutions  of  the  spire  distinctly  defined,  rounded,  and  separated 
by  furrows  of  the  same  size,  while  toward  the  aperture  on  the  body-volution, 
they  all  become  less  strongly  defined  ;  lines  of  growth  fine,  but  rather  distinct, 
and  crossed  by  fine,  closely-arranged,  revolving  striae,  which,  like  the  lines 
of  growth,  become  somewhat  stronger  and  less  regular  on  the  lower  part  of 
the  body-volution. 

Length,  about  ^.40  inches;  breadth  of  body-volution,  about  1  inch. 
Spire  with  nearly  straight  slopes,  diverging  at  an  angle  of  57°. 

The  generic  relations  of  this  shell  have  long  been  in  doubt;  though  I 
never  felt  satisfied  with  its  reference  to  the  genus  Gladius  (=  Rostellaria). 
I  had  frequently  very  carefully  examined  its  columella  by  cutting  away  the 
rock  filling  the  aperture  of  the  only  specimen  we  have,  far  enough  to  show 
that  it  seemed  entirely  destitute  of  plaits.-  Noticing,  however,  some  more  or 
less  nearly  similar  foreign  species,  in  which  broken  specimens  had  shown  the 
existence  of  plaits  far  around  the  columella  within  the  aperture,  I  was  led  to 
cut  away  the  rock  still  farther  around  the  columella,  and  at  last  discovered 
that  it  bears  one  very  oblique,  linear  plait,  somewhat  below  the  middle  of  the 
aperture.  Consequently,  it  became  at  once  evident,  that  this  shell  has  no 
near  relations  to  Rostellaria,  but  that,  like  the  foregoing  species,  it  must  find 
a  place  in  or  near  the  genus  Fasciolaria ;  though  it  and  the  following  species 
present  sufficiently  marked  differences  to  be  placed  in  a  separate,  subgenus 
at  least. 

As  the  only  specimen  we  have  for  study  is  less  nearly  complete  than  the 
original  typical  one,  I  have  preferred  to  copy  the  published  figure  of  the  latter, 
rather  than  figure  an  inferior  example  of  the  species;  but  our  specimens  are 
well  enough  preserved  to  leave  no  doubt  that  they  are  specifically  identical. 

I  know  of  no  described  foreign  species  so  near  this  as  to  require  a 
critical  comparison;  though  some  of  those  figured  by  Dr.  Stoliczka  from  the 
Cretaceous  rocks  of  India,  are  at  least  apparently  members  of  the  same 
subgenus. 

« 

Locality  run/  position. — The  original  typical  specimen  of  this  species 
came  from  Sage  ('reek,  Dakota,  near  the  Bad  Lands;  from  the  upper  part 
of  the  Fort  Pierre  Group  Others  before  me  came  from  about  the  same 
horizon  on  the  South  Fork  of  Cheyenne  River,  near  the  Black  Hills. 
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Fast  tularin  '  i  Crypto- 
rhytw)  flexicostata. 

A     cut     to     slum 


Fasciolarial   (Cr  yptorliy  tis)   flcxicostatn    M.  &  H.  (sp.). 

Plate  19,  fig.  2. 

I'nsiis  ficxicostatus,  Meek  and  Hayden  il^'ili),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  (Hi. 
1'i.ri/nMis !  ffexicostatus,  Meek  (1864),  Smithsonian  Check-List  X.  Am.  Cret.  Fossils,  22. 

Shell  thin,  rather  short-fusiform;  spire  moderate,  slender  Fl&- 4(i- 

above,  and  acute  al  the  apex,  consisting  of  six  and  a  half  to 

seven  convex  volutions:  last  or  body  volution  somewhat 
ventricose,  slightly  shouldered  above,  and  abruptly  contract- 
ing to  the  canal  below;  suture  distinct:  flexuous  vertical 
costae  well  defined  on  all  the  volutions,  excepting  perhaps 
some  of  those  near  the  apex  of  the  spire,  and  near  the  aper- 
ture on  the  last  one,  each  terminating  at  the  slightly-defined    the   »ta«!     Proml" 

J  nent    phut    at    the 

shoulder  above,  in  a  small  node;   space  between  these  nodes    ba.se   of   the  eolu- 

i  i  •  p  r       l        mella.* 

and   the   suture    narrow   and   concave;    entire   surface  finely 
cancellated  by  small  vertical  and  revolving  stria?,  the  latter  of  which  become 
somewhat  stronger,  more  irregular,  and  more  oblique  on  the  lower  part  of  the 
body-volution;  aperture  obovate  ;   outer  lip  broadly  and  rather  deeply  sinuous 
above  the  middle,  and  prominent  below. 

Length,  exclusive  of  the  canal,  1.13  inches;   breadth   of  body-volution 
with  lip  broken),  0  64  inch  ;   length  of  aperture  exclusive  of  the  canal,  0.50 
inch;   breadth  of  same,  0.2')   inch.     Angle  of  spire  with  slightly  concave,  or 
nearly  straight  slopes,  and  a  divergence  of  46°. 

Like  the  last,  this  has  long  been  viewed  as  a  shell  of  doubtful  relations. 
(  m  recently  breaking  one  of  the  specimens,  however,  I  made  the  interesting 
discovery  that  it  has  one  very  prominent,  oblique,  sharply-elevated  plait  on 
the  columella,  a  little  above  the  position  of  those  of  the  typical  forms  of 
Fasciolaria;  though  it  is  not,  as  in  the  latter,  continued  around  far  enough  to 
lie  seen  in  unbroken  specimens.  As  it  agrees  exactly  with  the  last  in  surface- 
markings,  and  the  smoothness  of  its  outer  lip  within,  it  evidently  fells  into 
the  same  section,  and,  indeed,  is  even  closely  allied  specifically.  It  differs, 
however,  in  having  a  less  elevated  and  more  slender  spire,  a  more  ventricose 
body-volution,  and  particularly  in  having  the  plait  of  its  columella  lower  on 
the  columella,  as  well  as  more  prominent  and  less  oblique. 

Among  foreign  Cretaceous  species,  it  may  be  compared  with  Valuta 
monodonta,  Binkhorst,  from  Limbourg,  and  an  East  Indian  species  identified 
by  Stoliczka  with   Voluta  rigida,  Baily,  under  the    name   Fasciolaria   rigida. 

*  Tli>'  cut  makes  the  plait  continue  down  tin-  margin  of  the.  canal  too  far. 
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From  the  first,  it  differs  clearly  in  the  strongly  flexuous  nature  of  its  costye ; 
and  from  the  latter,  not  only  in  that  character,  but  in  having  only  one  instead 
of  several  plaits  on  the  columella.  The  Indian  species  also  attains  a  larger 
size,  and  has  more  distant  vertical  costa?.  Neither  the  Indian  nor  the  Lim- 
bourg  species  belongs  to  the  genus  Valuta,  but,  along  with  Fasciolaria  assimilis, 
Stoliczka,  and  perhaps  some  of  the  Grosau  species,  fall  into  the  same  section 
or  group  as  the  species  here  under  consideration. 

Locality  and  position. — Yellowstone  River,  150  miles  from  its  mouth; 
where  it  occurs  in  beds  containing  a  blending  of  the  fossils  of  the  Fort  Pierre 
and  Fox  Hills  groups  of  the  Upper  Missouri  Cretaceous. 

Genus  PYROPSIS,  Conrad. 

Synon. — Tudicla,  &c.  (sp.),  of  some  (not  of  Bolteu). 

Pyropsis,  Conrad  (1860),  Jour.  Acad.  Nat.  Sei.  Pbilad.,  IV,  288  (as  a  subgenus  uuder  Tudicla); 
and  (lees')  Am.  Jour.  Conch.,  IV,  248  (as  a  genus).— Meek  (1804),  Smithsonian  Check- 
List  N.  Am.  Cret.  Fossils,  23  (us  a  subgenus  under  Tudicla). 

Papa,  Stoliczka  (1868),  Palseont.  Indira.  11,  152  (uot  Klein  and  otheis). 

Etym. — Pyrum,  a  pear;  oipie,  form. 

Type. — Tudicla  (Pyropsis)  perlata,  Conrad. 

Shell  pyriform;  spire  much  depressed,  not  papillate  at  the  apex ;  body- 
volution  very  gibbous,  and  provided  with  revolving,  generally  nodular,  or 
perhaps  rarely  subspiniferous  carinas,  suddenly  contracted  below  into  a  long, 
slender,  straight,  or  somewhat  twisted  canal ;  axis  more  or  less  perforated ; 
outer  lip  beveled  at  the  edge,  and  smooth  within  ;  inner  lip  thin,  rather 
widely  spread  on  the  body-volution,  but  raised  into  a  more  or  less  prominent 
fold  or  projection  nearly  opposite  the  base  of  the  aperture,  below  which  point 
it  stands  free  from  the  umbilical  perforation,  or  slit,  and  umbilical  ridge,  some- 
limes  developing  a  small  callus,  or  ridge,  at  the  top  of  the  aperture. 

This  genus  seems  to  be  quite  nearly  related  to  Tudicla,  Bolten,  but 
differs  in  having  the  apex  of  its  spire  not  papillate,  the  outer  lip  smooth 
instead  of  striated  or  suleated  within,  and  more  revolving  ridges  on  the  body- 
volution.  From  Busycon  of  the  same  author,  which  also  has  the  apex  of  the 
spire  slightly  papillate  in  young  examples,  it  differs  in  that  character,  as  well 
as  in  its  perforate  axis,  and  free  inner  lip  below  the  prominence  of  the  colu- 
mella,* as  well  as  in  generally  having  more  revolving  ridges  around  the 
body- volution. 

Dr.  Stoliczka  has  referred  to  the  genus  Rapa  several  Indian  Cretaceous 
forms  that  seem  to  me,  as  already  intimated,  to  belong  to  this  group.    I  cannot 

w  In  Bwycon,  tin-  inner  lip  is  closely  anchylosed  to  the  columella  all  Ihc  way  down  the  canal. 
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believe  that  such  shells  can  be  properly  included  in  Papa,  as  typified  by  forms 
like  R.  papyracea,  Lamarck,  with  their  thin  shell,  round  non-carinate  body- 
volution,  deep  suture,  nearly  hidden  spire,  and  strongly  internally-sulcated 
outer  lip.  Mr.  Conrad,  however,  as  elsewhere  stated,  has  expressed  the 
opinion  that  these  Indian  species  (see  Am.  Jour.  Conch.,  IV,  248)  belong  to 
his  genus  Pyrifusus.  To  me,  however,  they  certainly  appear  much  more 
nearly  related  to  his  Pyropsis,  in  almost  every  respect,  than  to  the  type  of 
Pyrifusus,  or  to  the  forms' I  have  here  referred  to  that  genus. 

Both  Mr.  Gabb  and  Mr.  Conrad  (to  whom  I  sent  plate  31,  with  the 
figures  of  the  shells  I  here  refer  to  Pyropsis)  express  the  opinion  that  they 
are  distinct  from  that  genus,  and  really  belong  to  a  new  genus.  They  seem 
to  think  that  these  forms  are  distinct  from  Pyropsis  in  their  twisted  canal  and 
less  prominent  fold  on  the  columella ;  the  canal  of  the  type  of  Pyropsis  being 
by  them  viewed  as  perfectly  straight.  I  should  remark,  however,  that  their 
opinion  in  regard  to  our  type  was  formed  entirely  from  the  figures  on 
plate  31,  and  without  seeing  the  cut  of  Pyropsis  Bairdi,  var.  rotula,  given  on 
a  following  page,  showing  the  inner  lip  partly  broken  away.  In  this,  it  will 
be  seen  that  the  partial  breaking-away  of  the  inner  lip  gives  it  much  the 
appearance  of  that  of  the  type  of  Pyropsis,  and  shows  that  the  colu- 
mella, is  quite  straight  above;  the  twist  and  umbilical  ridge  being  only 
formed  below,  so  as  to  be  broken  away  in  Mr.  Conrad's  type  of  Pyropsis.  I  am 
therefore  much  inclined  to  think  that  there  is  really  less  difference  in  these 
shells  than  they  have  been  led  to  think  Nevertheless,  as  they  are  both 
familiar  with  the  type  of  Pyropsis,  which  I  only  know  from  the  published 
figure  and  description,  it  is  still  possible  that  they  may  be  right ;  in  which 
case  I  would  at  least  propose  subgenerically  for  our  type,  the  name  Apiotropis, 
which,  if  retained,  would  require  the  name  of  the  following  species  to  be 
written  Pyropsis  {Apiotropis)  Bairdi. 

This  genus,  as  here  understood,  seems  to  be  mainly,  if  not  entirely, 
confined  to  the  Cretaceous  rocks;  though  possibly  a  few  Tertiary  forms  may 
belong  to  a  section  of  the  same  group. 

Pyropsis    Bairdi,  M,  &  H.  (sp.). 

Plate  31,  figs.  10,  a,  1>. 

Pyrula  Bairdi,  Meek  and  Hayden  (185fi),  Proceed.  Acad.  Nat  Sci.  Philad.,  VIII,  66. 
Busycon  Bairdi,  Meek  aud  Hayden  (1856),  ib.,  126. 

Tudicla  (Pi/rojisis)  Bairdi,  Meek  (1864),  Smithsonian  Cheek-List  N.  Am.  Cret.  Fossils,  2'.i. 
Compare  Pyrula  Biehardsoni,  Tnomey  (1855),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VII,  169. 

Shell  attaining  a  large  size,  distinctly  pyriform  ;  spire  depressed  to  less 
47  h 
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than  half  the  length  of  the  aperture  exclusive  of  the  canal ;  volutions  five, 
increasing  rather  rapidly  in  size  from  the  apex,  all  obliquely  flattened  above; 
last  one  vcntricose,  but  vertically  flattened  around  the  middle,  where  it  is 
ornamented  by  three  more  or  less  prominent,  revolving,  nodose  or  subnodose 
carinas,  only  the  upper  one  of  which  is  seen  on  the  spire  ;  canal  long,  tapering, 
and  slightly  bent  below;  suture  well  defined;  surface  marked  by  distinct 
lines  of  growth  and  raised  revolving  lines,  one  of  which  latter,  at  the  middle 
of  each  of  the  spaces  between  the  three  principal  carinse  of  the  body-volution, 
as  well  as  some  of  those  below  the  same,  show  a  tendency  to  assume  the 
character  of  small  revolving  ridges;  aperture  oval,  but  obtusely  subangular 
above,  and  abruptly  contracting  into  the- rather  narrow  canal  below;  inner 
lip  thin,  and  spread  upon  the  body-volution  and  upper  part  of  the  columella, 
from  which  latter  it  seems  to  be  raised  to  form  the  prominent  fold  or  revolving 
ridge  of  the  same,  nearly  opposite  the  base  of  the  aperture;  while  below  this, 
it  stands  free  from  the  revolving  umbilical  ridge,  so  as  to  leave  uncovered  a 
more  or  less  distinct  umbilical  furrow,  which  is  continued  upward  as  a  very 
small  perforation  of  the  axis. 

Length  of  a  medium-sized  specimen,  3.50  inches;  breadth,  2.15  inches; 
length  of  aperture,  exclusive  of  the  canal,  1.34  inches;  breadth  of  same,  about 
1.10  inches;  length  of  canal,  1.70  inches.  Imperfect  specimens  show  that  it 
sometimes  attained  a  size  nearly  one-third  larger  than  these  dimensions. 

This  is,  perhaps,  one  of  the  largest  of  known  Cretaceous  gasteropods,  and 
will  be  at  once  distinguished  from  all  of  those  yet  described  from  the  Upper 
Missouri  rocks.  How  nearly  it  may  be  related  to  two  forms  described  by 
Professor  Tuomey  from  the  Cretaceous  rocks  of  Noxubee  County,  Mississippi, 
many  years  back,  under  the  names  Pyrula  trochiformis  and  P.  Richardsoni,  I 
am  unable  to  say,  not  having  seen  authentic  specimens  of  either;  while  Pro- 
fessor Tuomey  did  not  figure  his  species,  and  only  gave  very  brief  diagnoses, 
doubtless  intended  as  mere  preliminary  notices  of  shells  that  he  expected  to 
describe  more  fully  at  some  future  time.  I  infer,  however,  that  his  species 
are  distinct  from  ours,  because  Mr.  Gabb,  who  has  studied  the  Mississippi 
Cretaceous  fossils,  referred  Professor  Tuomey's  P.  Richardsoni  to  his  Peris- 
solax,  which  has  a  perfectly  straight  canal,  without  any  prominence  on  the 
columella;  while  lie  expresses  the  opinion  that  P.  trochiformis  of  Tuomey 
may  be  identical  with  P.perlata,  Conrad,  the  type  of  the  genus;  Pyropsis.* 

*  Since  this  was  written,  Mr.  Gabb  informs  me  that  he  has  seeu  specimens  of  Pyrula  Richardsoni, 
Tuomey,  very  similar  to  the  species  here  under  consideration. 
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Among  all  of  the  published  foreign  species,  this  seems  (o  be  most  nearly 
represented  by  Pyrula  cancellata,  Sowerby,  as  illustrated  by  Dr.  Stoliczka  in 
the  Palaaont.  Indica,  II,  plates  12  and  13.  It  is  readily  distinguished  from 
that  species,  however,  by  its  longer  canal,  less  strongly  angular  body-volution, 
smoother  surface,  and  by  its  aperture  being  merely  about  rectangular  at  the 
connection  of  its  outer  lip  with  the  body-volution  above,  instead  of  pinched 
up  so  as  to  form  a  kind  of  notch  there. 

The  specific  name  of  this  fine  species  was  given  in  honor  of  Prof. 
Spencer  F.  Baird,  the  able  and  well-known  naturalist  of  Washington  City, 
and  assistant  secretary  of  the  Smithsonian  Institution. 

Locality  and  position. — Fox  Hills  and  other  localities  near  Moreau 
River;  in  the  Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 

Pyropsis   Bairdi,  var.  r otiila,  M. 


Fig.  47. 


Plate  31,  fig.  10,  c,  and  annexed  cut. 

This  form  has  long  been  something  of  a 
puzzle.  I  have  frequently  been  nearly  satisfied 
that  it  ought  to  be  separated  specifically  from 
the  last,  but,  after  careful  comparison,  have 
always  been  left  in  doubt  whether  it  may  not  j| 
more  properly  be  only  a  variety  of  the  same. 
This  question,  however,  can  only  be  definitely 
settled  by  the  study  of  more  extensive  collec- 
tions than  have  yet  been  obtained.  Its  most 
striking  differences  are  the  more  depressed,  or 
less  ventricose,  form,  and  more  angular  outline 
of  its  body-volution,  which  also  has  its  third, 
or  lower  carina,  less  prominent  than  in  the 
last,  or  sometimes  even  wanting.  The  upper 
slope  of  its  body-volution  also  differs  in  being 
flat,  or  even  slightly  concave,  instead  of  a  little 
convex.    Its  revolving  striae  are  likewise  more 

also,  the  appearance  of  the  columella, 
numerous,  and   uniform  in  size;    none  of  those      &c.,when  the  inner  lip  is  partly  broken 

on  the  under  side  of  the  body-volution  being    away' 

larger  than  the  others,  or  assuming  the  character  of  little  ridges,  as  in  the 


Pyropsis  Bairdi,  var.  rotula. 

A  view  showing  the  more  rounded 
form  of  the  aperture   in  this  variety; 
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last.  Again,  its  aperture  is  proportionally  broader  than  in  the  typical  form, 
being  nearly  quite  as  wide  as  high,  instead  of  higher  than  wide. 

I  have  yet  only  seen  one  specimen  of  this  form  showing  the  aperture 
and  inner  lip.  This  one  has  the  third  or  lower  carina  of  the  body-volution 
obscurely  developed,  and  the  nodes  on  the  other  two  principal  ones  more 
numerous  and  more  closely  arranged  than  those  on  that  represented  by  our 
figure  10,  c,  and  its  columella  more  oblique  than  it  is  restored  in  that  figure; 
but  no  one  would  for  a  moment  think  of  separating  it,  even  as  a  variety,  from 
that  shell.  In  this  specimen,  which  is  larger  than  that  represented  by 
figure  10  c,  the  inner  lip,  although  not  entire,  certainly  seems  to  have 
been  decidedly  more  free  from  the  columella,  along  its  outer  edge  opposite 
the  middle  of  the  aperture,  than  that  of  the  more  ventricose  form. 

Until  the  relations  of  this  form  to  P.  Bairdi  can  be  determined  more 
satisfactorily  from  the  stud}*  of  a  better  series  of  specimens,  I  would  propose 
to  range  it  under  a  distinct  name  as  a  variety  of  that  shell. 

Locality  and  position. — Same  as  last. 

Genus  FUSUS,  Bruguiere.* 

Si/non. — Fusus  (sp.),  Kleiu,  Martini,  Sehroter,  and  other  pre-Linnsean  authors. 

Fusus,  Bruguiere  (1789),  Encyc.  Me"th.,  I,  xv.— Bolten  (1789),  Mus.  Bolt.  (ed.  2a,  1819,  83).— 
Lamarck  (1799),  Prodr.,  73;  and  (1801)  Syst.  An.,  82;  also  (1822)  Hist,  VII,  121.— 
Deshayes  (1830),  Encyc.  Me'th.,  Ill,  174.— Keeve  (1841),  Proceed.  Zool.  Soc,  76  ;  also 
of  numerous  later  authors,  with  various  limits  (hut  not  of  Humphrey,  1797). 

Coins,  Humphrey  (1797),  Mus.  Col.,  35. 

Syrinx,  Bolten  (1799),  Mus.  Bolt.  (ed.2a,  1819,85). 

Fiisitms,  Eaf.  (1815),  Anal.  Nat.,  145. 

Sinistrality  H.  and  A.  Adams  (1853),  Genera  Recent  Moll.,  I,  79  (as  a  subgenus). 

Etym. — Ftisitx,  a  spindle. 
Exam}). — Murex  coins,  Liunasus 

Shell  fusiform;  axis  imperforate;  spire  many-whorled,  acuminate,  and 
produced  to  more  or  less  nearly  (rarely  beyond)  the  length  of  the  canal  and 
body-volution  ;  whorls  angular,  carinate,  nodose,  or  provided  with  folds,  costas 
or  spines,  or  merely  evenly  convex  ;  canal  slender,  and  generally  long  and 
straight;  aperture  oval,  or  more  or  less  rhombic;  columella  without  plaits  or 
folds  ;  outer  lip  simple,  and  often  striate  or  sulcate  within  ;  surface  generally 
with  revolving  markings. 

Probably  no  other  generic  name  in  the  whole  range  of  conchological 
science  has  been  more  indefinitely   used  than  this,  both   by  palaeontologists 

*  The  genus  Fusus  is  very  generally  referred  to  the  Hurividw,  but  Dr.  Stimpsou  some  time  back 
discovered  that  a  recent  typical  species  of  the  genus  has  decidedly  the  dentition  of  the  Fasciolariida: 
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and  conchologists,  l)ii(  more  particularly  by  the-  former,  owing  to  the  very 
great  difficulty  of  classifying,  by  the  shell  alone,  a  wide  range  of  fusiform 
types.  I  accept  it  here,  however,  nearly  in  the  restricted  sense  in  which  it 
is  used  by  H.  and  A.  Adams,  in  their  important  work  on  the  Genera  of  Recent 
Mollusca;  though  I  add,  provisionally,  under  a  new  subgencric  name,  a  fossil 
type  that  may  possibly  represent  a  distinct  genus. 

The  sections  included,  as  the  genus  is  here  understood,  may  be  severally 
distinguished  as  follows : 

1.  fusus,  Bruguiere  (typical,  =  Colus,  Humphrey). 

Shell  elongate-fusiform  ;  spire  produced  ;  volutions  provided  with 
carina?,  nodes,  folds,  or  costa;,  sometimes  spiniferons;  canal  long, 
slender,  and  straight. — (Type  as  above  stated.) 

2.  serrifusus,  Meek. 

Shell  short-fusiform ;  body-volution  large,  and  hi-  or  tricarinate, 
with  carinas  more  or  less  nodose;  spire  and  canal' moderate,  the  latter 
bent  and  more  or  less  twisted  ;  outer  lip  broadly  but  slightly  sinuous 
in  outline,  between  the  upper  carina  and  the  suture. — {Fusus  Dako- 
tensis,  M.  &  H.) 

3.  sinistralia,  H.  and  A.  Adams. 

Shell  unsymmetrically-fusiform,  sinistral;  spire  elongated,  or 
more  than  equaling  the  length  of  the  aperture  and  canal,  which  latter 
is  short,  twisted,  and  bent. — (Fusus  elegans,  Reeve.) 

A  complete  revision,  however,  of  the  numerous  extinct  species  still 
ranged  under  the  general  name  Fusus,  by  many  authors,  would  doubtless 
result  in  the  elimination  of  a  portion  of  them  under  other  names,  and  the 
establishment  of  some  new  genera  and  subgenera.  This  is  especially  the 
case  with  the  Cretaceous  species,  many  of  which,  as  elsewhere  suggested, 
will  probably,  on  critical  examination,  be  found,  judging  from  Late  experience, 
to  possess  plaits  far  around  out  of  sight  on  the  columella,  and  consequently 
have  to  be  ranged  in  or  near  the  genus  Fasciolaria. 

The  type  for  which  the  subgeneric  name  Serrifusus  is  here  proposed 
seems  to  be  entirely  destitute  of  any  traces  of  such  plaits  on  the  columella, 
and  in  other  respects  more  nearly  related  to  the  genus  Fusus, though  its  shorter, 
bent  canal,  larger' body-volution,  and  the  somewhat  sinuous  outline  of  the 
upper  part  of  its  outer  lip,  seem   to   require  its  separation,  at  least  subge- 
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nerically.  It  will  be  seen  to  present  nearly  the  same  surface-ornamentation 
as  our  Pyropsis  Bairdi  ;  but  its  more  produced  spire,  and  much  shorter  bent 
canal,  non-perforate  axis,  &c,  seem  to  forbid  its  near  association  with  that 
type.  Dr.  Stoliczka  lias  described  two  Indian  Cretaceous  forms  under  the 
names  Lagena  nodulosa  and  L.  secans,  that  certainly  present  many  strong 
points  of  resemblance  to  a  variety  of  the  type  of  the  section  here  under  con- 
sideration. I  do  not  believe,  however,  that  such  shells  can  be  properly  ranged 
under  the  name  Lagena,  Klein,  even  if  that  author  could  be  cited  as  the 
founder  of  genera,  since  his  figured  type  of  that  genus  differs  widely  in  having 
evenly-rounded  volutions,  without  traces  of  revolving  carinae,  and  a  much 
shorter,  wider,  and  less  bent  canal ;  while  H.  and  A.  Adams,  who  ought  to 
to  be  regarded  as  the  real  founders  of  the  name  Lagena,  if  it  is  to  take  a 
place  in  conchological  nomenclature,  apply  it  to  forms  like  Klein's  type. 

The  reason  for  doubting  the  generic,  and  even  subgeneric,  identity  of 
the  Indian  Cretaceous  forms  mentioned,  with  the  type  of  the  group  here 
placed  as  a  section  of  the  genus  Fusus,  under  the  name  Serrifusus,  is  the 
presence  of  what  appears  to  be  a  broad,  low  varex,  on  one  of  Dr.  Stoliczka's 
figured  specimens. 

From  all  that  is  now  known  in  regard  to  the  geological  range  of  the 
genus  Fusus,  it  possibly  may  have  been  introduced  during  the  Cretaceous 
epoch.  It  became  more  extensively  developed,  however,  in  Tertiary  times; 
while  it  is  well  represented  and  widely  distributed  in  our  existing  seas,  par- 
ticularly those  of  China,  Australia,  and  the  distant  eastern  countries. 

F  ii  s  u  s  ?   (Serrifusus)    Dnkotcnsis   M.  &  H. 

Plate  31,  fig.  11 ;  and  pi.  3-2,  figs.  6,  a,  b. 

Fusus  DaJcotensis,  Meek  and  Haydcn  (1856),  Proceed.  Acad.  Nat.  Soi.  Philad.,  VIII,  (35. 

Fusus  (Neptunea)  Dakotensis,  Meek  and  Haydeu  (I860),  ib.,  XII,  421. 

Tudirla'  Dakotensis,  Meek  (18(>4),  Smithsonian  Check-List  N.  Am.  Cvet.  Fossils,  23. 

Shell  rhombic-fusiform,  attaining  a  rather  large  size;  spire  conical,  less 
than  the  length  of  the  aperture  and  canal;  volutions  about  five  and  a  half  to 
six.  convex,  with  upper  side  obliquely  flattened,  and  a  prominent  nodose 
carina  passing  around  below  the  middle  of  those  of  the  spire,  and  around  the 
middle  of  the  last  one,  which  latter  is  ventricose,  and  bears  a  second  smaller 
revolving  ridge  below  the  principal  one,  and  a  much  smaller  third  one  farther 
down;  nodes  of  the  principal  carina  compressed  above  and  below;  beak 
rather  short,  and  bent  backward  below;  columella  moderately  arcuate  and 
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twisted;  apertures  rhbmbicoval,  being  angular  above,  and  near  the  middle 
of  the  outer  side;  surface  ornamented  with  distinct  lines  of  growth,  that 
make  a  graceful  backward  curve,  parallel  to  the  outline  of  the  outer  lip,  on 
•  the  upper  slope  of  the  volutions,  and  are  crossed  In  well-defined  revolving 
lines,  one  of  which,  between  the  two  principal  ridges,  is  larger  than  the 
others;  suture  distinct. 

Length,  about  3.22  inches;  breadth,  1.82  inches;  slopes  of  the  spire 
nearly  straight,  with  a  divergence  from  the  apex  of  57°. 

The  specimen  from  which  our  figures  of  this  shell  were  drawn  has  the 
upper  volutions  considerably  broken  and  eroded,  so  that  it  does  not  give  a 
correct  idea  of  the  ridges  and  nodes;  the  first  not  being  near  as  angular  as 
in  well-preserved  examples,  and  the  nodes  not  appearing  flattened  and  trans- 
verse enough,  nor  does  the  figure  show  the  lines  of  growth  above  the  angle 
curved  enough.  Since  the  drawings  were  made,  I  have  also  cut  away  the 
rock  about  the  columella,  and  find  it  somewhat  more  arcuate  on  the  inner 
side  at  the  middle,  and  more  prominent  below  than  represented  in  figure 
6,  b.  It  should  also  be  explained  that  the  position  in  which  both  figures  are 
drawn  prevents  the  curvature  of  the  beak  from  being  apparent;  its  bend 
being  directly  backward,  and  consequently  so  nearly  in  the  line  of  view  as  not 
to  be  seen  in  the  figures. 

It  is  with  great  doubt  that  I  refer  this  shell  even  to  a  distinct  section  of 
the  genus  Fusus.  Unfortunately,  none  of  our  specimens  show  its  entire  canal, 
or  inner  lip.  Its  similarity  of  ornamentation  suggests  possibly  closer  generic 
relations  to  our  Pyropsis  Bairdi  than  may  be  apparent  from  such  specimens 
as  have  yet  been  seen. 

Locality  and  position. — Long  Lake  and  Moreau  River,  Dakota;  from  the 
Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 

Fusus?    (Scnifnsns)    Dakotensis,    var. 
Plato  32,  fig.  7,  a  (aud  7,  6?). 

I  have  long  had  this  form  under  consideration,  but  have  never  felt  epiite 
sure  that  it  may  not  be  a  variety  of  the  last ;  and  consequently  always  laid  it 
aside  with  the  hope  of  getting  other  specimens  for  comparison.  As  none 
have  yet  come  in,  and  it  is  necessary  to  arrive  at  some  conclusion  in  regard 
to  its  relations  to  the  last,  I  have  decided  to  view  it  provisionally  as  a  varietv 
of  the  same.     If  additional  collections  sIiohM  show  it  to  be  sufficientlv  dis- 
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tinct  to  require  a  different  name,  either  as  a  species  or  as  a  variety,  it  may 
be  called  Fususl  (Serrifusus)  goniophorus. 

1  should  explain,  however,  that  these  forms  are  much  more  nearly 
related  than  would  be  supposed  from  a  comparison  of  our  figured  specimens  ; 
that  of  the  larger  typical  F.  Dakotensis  having  its  upper  volutions  broken 
and  eroded,  so  as  to  round  off  the  angles  and  nodes,  thus  giving  it  a  different 
aspect  from  some  broken,  smaller  examples  of  the  same  in  the  collection. 
Still,  none  of  the  latter  yet  seen  have  the  upper  slope  of  the  volutions  so  con- 
cave, the  carina?  near  so  sharp,  or  the  nodes  of  the  same  so  compressed  and 
transverse:  while,  like  the  large  one  figured,  they  have  the  spire  more 
depressed  than  the  form  here  under  consideration,  and  the  revolving  lines 
much  more  distinct  on  the  lower  part  of  the  body-volution. 

The  artist  did  not  succeed  in  representing  the  carinas  exactly  right  on 
the  body-volution  of  this  form  in  figure  7,  a,  as  he  drew  a  mere  raised  hair- 
line between  the  two  principal  ridges,  much  too  strong,  thus  giving  the 
appearance  of  three  of  those  of  the  smaller  size,  while  there  are  only  two. 
The  angle  on  the  upper  volutions  is  also  made  to  appear  too  much  like  a  con- 
tinuous keel,  instead  of  being  scalloped  into  little  transverse  serrations. 
Since  the  plate  was  engraved,  I  have  also  found,  by  cutting  away  the  rock 
about  the  columella,  that  it  is  more  arcuate  opposite  the  middle  of  the  aper- 
ture, and  more  prominent  on  the  inner  side,  just  above  where  the  canal  is 
broken  off  than  appears  in  the  figure. 

I  am  in  some  doubt  whether  the  little  specimen  represented  by  our 
figure  7,  b,  belongs  properly  to  the  variety  or  species  here  under  consider- 
ation, or  to  the  last.  In  the  concavity  of  the  upper  slope  of  its  volutions,  and 
the  nature  of  its  carina1,  it  agrees  more  nearly  with  the  shell  here  under  con- 
sideration ;  but,  in  general  form,  it  is  more  like  the  last.  Here,  too,  the 
carina?  arc,  however,  not  exactly  right  in  the  figure ;  the  mere  hair-line 
first  below  the  upper  ridge,  being  drawn  too  large;  while  there  is  another 
revolving  line,  or  ridge,  represented  below  all,  that  does  not  exist  on  the 
specimen. 

As  already  intimated,  this  shell  resembles,  in  many  respects,  an  East 
Indian  Cretaceous  species  described  by  Dr.  Stoliczka  under  the  name  Lagena 
nodulosa  more  nearly  than  any  other  form  with  which  I  am  acquainted; 
though  our  shell  has  a  more  produced  spire,  a  proportionally  less  ventricose 
body-volution,  and  wants  a  kind  of  tootli  or  projection  on  the  inner  lip,  seen 
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at  the  top  of  the  aperture  in  thai  figured  by  Dr.  Stoliczka:  which  also  differs 

in  liming  a  low,  broad  ridge,  or  varex,  at  least   on   one  of  the  Indian  figured 

specimens.     The  latter  two  characters,  particularly  the  varex,  would  seem  to 

be  generic  differences;  though  it  would  be  a  little  curious  if  two  shells,  so 

similar  in   most  respects,  should   be  so  widely  distinct  as  these  characters 

would  indicate. 

Locality  and  position. — Moreau  River,  Dakota;  from  the  same  horizon 

as  the  last. 

Genus  CANTHARUS,  Bolten. 

Synon.— Cantharus,  Bolten  (1798),  Mns.  Bolt.  (ed.  2a,  98,  1819).— H.  and  A.  Adams  (185:?),  Genera  Recent 
Moll.,  I,  84  (not  Vogt,  1834,  nor  Phil.,  1847). 
Lagena,  Bolten  (1798),  Mns.  Bolt.  (ed.  2a,  93,  1819)  ;  not  Klein  and  others. 
rollia,  Gray  (1839),  Zool.  Beech.  Voy.,  Ill :  and  (1840)  Wiegm.  Arch.,  II,  212. 
Tritonidea,  Swainsou  (1840),  Moll.,  302.— H.  and  A.  Adams  (1853),  Genera  Recent  Moll.,  I,  85  (as 

a  subgenus). — Stoliczka  (18C8),  Pala;ont.  Indica,  I,  117  (as  a  genus). 
rolliana,  M.  E.  Gray  (1842),  Figs.  Moll.  An.,  tab.  5. 

F.lym. —  Cantharus,  a  kind  of  pot  or  jug,  with  bandies. 
Examp. — Buccinum  Tranqncbaricitm,  Gmel. 

Shell  bucciniform,  or  short-fusiform,  with  spire  and  aperture  of  nearly 
equal  length  ;  volutions  with  numerous  equal  vertical  folds,  or  varices,  and 
revolving  ridges  ;  last  whorl  more  or  less  ventricose,  and  contracting  abruptly 
below  into  a  very  short,  wide,  or  somewhat  produced  narrower  canal ;  colu- 
mella arcuate  in  the  middle,  more  prominent  below,  and  generally  provided 
with  more  or  less  obtuse  ridges  ;  inner  lip  usually  thin  or  wanting,  some- 
times bearing  a  tooth-like  ridge  at  the  top  of  the  aperture  ;  outer  lip  inter- 
nally crenate  or  sulcate,  and  usually  provided  with  a  superior  siphonal  notch, 
or  canal. 

H.  and  A.  Adams  admit  two  subgeneric  sections  under  this  genus; 
that  is,  they  divide  it  into  Cantharus  proper,  and  Tritonidea,  Swainson.  Dr. 
Stoliczka,  in  his  East  Indian  Palaeontology,  adopts  these  divisions,  with  differ- 
ent limits  and  diagnoses,  as  two  distinct  genera,  using  Dr.  Gray's  name  Pollia, 
instead  of  Cantharus,  for  the  first.  This  group  he  confines  to  species  with  a 
very  short,  moderately-curved  canal,  and  the  inner  lip  transversely  grooved 
along  its  entire  length,  and  toothed  behind  ;  while  Tritonidea  he  defines  as 
having  its  canal  either  moderately  produced  or  short,  and  its  "inner  lip  ante- 
riorly thickened  and  smooth,  and  posterior  thin,  or  cross-grooved,  often 
toothed  at  the  end"  It  will  be  observed,  however,  that  his  diagnosis  of 
Tritonidea  does  not  conform  to  Swainson's  original  description  of  the  same, 
48  H 
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in  which  the  inner  lip,  or  pillar,  as  he  terms  it,  is  described  as  having  "at  the 
base  two  or  three  obtuse  and  very  transverse  plaits."  I  am  therefore  inclined 
to  think  that  Dr.  Stoliczka  was  not  familiar  with  Swainson's  diagnosis,  and 
defined  the  group  more  with  the  view  of  making  it  conform  to  the  charac- 
ters •  of  the  Cretaceous  species  before  him,  than  he  would  have  done  from 
Swainson's  recent  typical  species  and  its  nearer  allies.  At  any  rate,  his  Cre- 
taceous species,  so  far  as  can  be  learned  from  his  figures  and  descriptions, 
have  the  columella,  or  inner  lip,  smooth  anteriorly,  and  without  a  tooth,  or  even 
other  ridges  or  furrows  posteriorly,  than  such  as  are  produced  by  the  surface 
revolving  ridges  passing  around  the  body-volution  into  the  aperture.  Con- 
sequently, in  making  Tritonidea  include  these  shells,  it  is  necessary  to  define 
it  so  as  to  make  it  exclude  entirely  shells  conforming  to  Swainson's  diagnosis. 
Hence,  it  seems  to  me  that  if  these  Cretaceous  species,  including  one  herein- 
after described,  are  to  be  referred  to  this  genus  at  all,  we  must  establish  a 
third  section  for  them,  and  not  place  them  in  Tritonidea,  either  as  a  subgenus 
or  otherwise.  Adopting  this  view,  the  three  divisions  may  be  defined  as 
follows : 

1.  cantharus,  Bolten  (typical). 

Shell  with  canal  very  short,  inner  lip  thin,  and  generally  trans- 
versely grooved  along  its  entire  lejigth,  often  toothed  behind. — (Exam- 
ple as  already  stated.) 

2.  tritonidea,  Swainsou. 

Shell  with  canal  more  produced;  inner  lip  with  usually  two  or 
three  obtuse,  transverse  plaits  anteriorly,  and  sometimes  a  posterior 
tooth  or  projection. — (Buccinum  undosum,  Linnaeus.) 

3.  cantharulus,  Meek. 

Shell  with  canal  moderately  produced,  rather  narrow  and  twisted  ; 

inner  lip  smooth  throughout,  and  rather  well  developed;  columella 

arcuate  and  twisted,  so  as  to  form  an  obtuse,  undefined  prominence 

below  ;  outer  lip  slightly  sinuous  above.— (Futms  Vaughani,  Meek  and 

Hayden.) 

The  type  of  the  last  of  the  above-defined  sections  is  a  moderately  thick 

shell,  and  has  its  inner  lip  well  developed  below,  and    rather  thinly  spread 

upon  the  body-volution  above,  so  as  to  extend  a  little  beyond  the  edge  of  the 

outer  lip,  which  is  only  very  obscurely  furrowed  just  at  the  inner  edge,  a 
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little  sinuous  above,  and  thence  nearly  straight  in  outline  all  the  way  down. 
The  extremity  of  its  canal  is  broken  away  in  the  only  specimen  seen;  but  it 
seems  to  have  been  only  moderately  produced,  and  comparatively  narrow. 

Whether  the  Indian  Cretaceous  species  referred  by  Dr.  Stoliczka  to 
Tritonidea  belong  properly  to  the  above  section  Cantharulus  or  not,  I  am 
hardly  prepared  to  express  a  very  positive  opinion,  only  knowing  them  from 
the  published'figures;  though  I  can  scarcely  doubt  that  they,  as  well  as  some 
of  the  European  Cretaceous  forms  described  under  the  name  Fusus,  really  do 
belong  to  it. 

The  genus  Cantharus,  as  here  understood,  seems  to  have  been  introduced 
during  the  Cretaceous  epoch,  and  ranged  through  the  Tertiary  formations 
into  our  existing  seas;  where  it  probably  nearly  or  quite  maintains  its  greatest 
numerical  development.  The  recent  species  belong  both  to  the  typical  sec- 
tion and  the  Tritonidea  groups,  but  mainly  to  the  latter.  Both  of  these 
sections  also  occur  in  the  Tertiary  rocks,  while  nearly  all  of  the  Cretaceous 
species  seem  to  belong  to  the  Cantharulus  section.  The  fossil  species  are 
generally  yet  referred  to  Fusus,  Murex,  Buccinum,  &c.,  as  was  formerly  also 
done  with  the  recent. 

€  a  ii  til  a  rii  s   (C  an  til  aru  lus  )    Vanglinni,    M.  &  H.  (sp). 

Plate.32,  figs.  5,  a,  b. 

Fusus  Vaughani,  Meek  and  Havden  (1657),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  138. 
Cantharusl  raughaiii,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  22. 

Shell    oval-fusiform,    rather    thick  ;    spire    turreted,  Fig. 48. 

moderately  elevated,  composed  of  six  to  six  and  a  half 
convex  whorls,  which  are  obliquely  a  little  flattened  or 
very  slightly  concave  above ;  last  turn  tapering  quite 
abruptly  into  the  rather  narrow,  moderately-produced 
canal;  suture  distinct;  surface  of  each  volution  orna- 
mented by  about  fifteen  small,  equidistant,  vertical  folds, 
equaling  the  depressions  between ;  crossing  these  are  a 
series  of  small,  rather  elevated,  regular,  revolving  bands-,    Canth«rus  (Cantharulus) 

Vaughani 

less  than  the  intermediate  spaces;  over' the  entire  surface  a  dorsal  view  to  cor- 
very  fine,  obscure,  revolving  strife  may  also  be  seen  by  the    rectsom"  *****«» 

J  j  j  ornamentation     of    too 

aid  of  a  lens,  forming,  with  the  fine  lines  of  growth,  a  faint   figures  on  plate  32. 
textile  marking,  entirely  subordinate  to,  and  distinct  from,  the  greatly  coarser 
net-work  formed  by  the  crossing  of  the  folds  and  revolving  bands ;  aperture 
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rather  narrow-oval ;  outer  lip  faintly  cross-sulcated  at  the  edge  within,  and 
very  slightly  sinuous  above ;  inner  lip  united  to  the  outer  one  above,  and 
rather  closely  connected  with  the  smooth,  tortuous,  and  arcuate  columella. 

Length,  1.43  inches;  breadth,  0.75  inch;  apical  angle  convex,  diver- 
gence about  54°. 

Four  or  five  of  the  revolving  bands  on  the  body-whorl,  and  two  of  those 
on  each  turn  of  the  spire,  are  larger  than  the  others,  and  form  "rather  distinct 
nodes  at  the  points  where  they  cross  the  folds.  Below  these  four  larger 
bands  on  the  body-volution,  there  are  about  five  or  more  smaller  ones,  which 
diminish  in  size,  and  become  more  oblique  on"  approaching  the  canal ;  while 
on  the  obliquely  flattened  upper  part  of  the  whorls,  there  are  some  three  or 
four  much  smaller  and  less  prominent  bands  or  lines. 

The  drawing  of  this  species  is  faulty  in  representing  the  vertical  ridges, 
or  costae,  too  narrow  and  too  sharply  defined,  and  in  leaving  out  the  smaller 
of  the  revolving  ridges,  on  the  upper  slope  of  the  volutions.  The  inner  lip 
is  also  rejjresented  too  narrow  above,  and  the  outer  too  thin,  and  without  the 
very  obscure  sulcations  within,  near  the  margin.  The  figured  specimen  has 
the  end  of  the  beak  broken  away,  and  the  aperture  narrowed  a  little  by  acci- 
dental pressure.  The  columella  is  also  not  drawn  prominent  enough  on  the 
inner  side,  just  above  the  point  where  it  is  broken  off  below. 

Although  resembling  the  Cretaceous  species  described  by  Dr.  Stoliczka 
from  the  Indian  collections,  this  shell  still  differs  too  decidedly  in  specific 
details  to  require  a  very  careful  comparison.  In  form,  and  even  surface- 
markings,  it  more  nearly  agrees  with  his  Hindsia  exi?nia,  being,  indeed,  very 
much  like  that  shell ;  but  it  differs  materially  in  having  its  inner  lip  entirely 
smooth. 

Locality  and  position. — Near  the  mouth  of  Heart  River,  on  the  Upper 
Missouri ;  from  the  Fox  Hills  group. 

PLEUROTOMIDvE. 

Genus  TURRIS,  Bolten. 

Synon.— Turns,  Bolten  (1798),  Mus.  Bolt.  (ed.  2a,  1819,  87).— Fabr.  (1822),  Fortegn.,  83.— Gray  (1847), 
Proceed.  Zool.  Soc,  134  (not  141).— H.  and  A.  Adams  (1853),  Genera  Recent.  Moll.,  I, 
87.— Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  422.— Gabb  (1860), 
Jour.  Acad.  Nat.  Sci.  Philad.,  IV,  37;  and  (1861)  Synop.  Moll.  Cret.  Form.,  89;  also 
(1864)  Palaeont.  Cal.,  I,  92.— Conrad  (1862),  Proceed.  Acad.  Nat,  Sci.,  XIV,  284.— 
Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  22  (not  Montfort,  1810). 
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PUuroloma,  Lamarck  (1799),  Prodr.,  73;  and  (1801)  Syst.,  84;  also  (1809),  Phil.  Zoiil.,*  *  ;  and 
(1822),  Hist.,  VII,  90.— Cuvier  (1817),  Regne  An.,  II,  442  (as  a  subgenus  under  Fusus); 
and  (1830)  ib.  (6d.  2e),  111,387  i  :is  :i  Biibgenus  under  Murexi).— Blainv.  (1824),  Diet.  Sci. 
Nat.,  XXXII,  196;  aud  (1825)  Malac.,  394;  also  (1820),  Diet.  Sci.  Nat.,  XLI,  :!-■<.— 
Swainson  (1840),  Malac.,  314.— Gray  (1842),  Sjuod.  Brit.  Mas.,  89.— Hinds  (1844), 
Voy.  Sulph.,  Zool.,  15.— D'Orbigny  (1850),  Prodr.  do  Pal.,  II,  230.— Shumard  (1861), 
Proceed.  Host.  Soc.  Nat.  Hist.,  197.— Stoliczka  (1868),  Palwont.  Iudica,  II,  67.— Gabb, 
(1869),  Pala'ont.  Cal.,  II,  5;  and  of  many  others. 

Pleurolomarius,  Dum.  (1806),  Zoiil.  An.,  340. 

Turricda,  Sebum.  (1817),  Essai,  217  (not  Klein,  1753 ;  Humph.,  1797  ;  Fab.,  1822 ;  or  Beck,  1837). 

Pkurotomus,  Montf.  (1810),  Conch.  Syst.,  II,  534. 

Pleurotomites,  Kriig.  (1823),  Urw.,  II,  425. 

Surcula,  H.  and  A.  Adams  (1853),  Genera  Recent  Moll.,  I,  88  (as  a  subgenus  under  Tunis). — 
Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  22  (as  a  subgenus  under 
Turns). — Conrad  (1865),  Am.  Jour.  Conch.,  I,  18;  and  (1866)  Smithsonian  Check-List 
N.  Am.  Eoc.  Shells,  18  (as  a  genus). — Gabb  (1869),  Palseont.  Cal.,  II,  150  (as  a  genus). 

Genota,  H.  aud  A.  Adams  (1853),  Geo.  Eecent  Moll.,  I,  88  (as  a  subgenus  under  Turrit). 

Surculites,  Conrad  (1865),  Am.  Jour.  Conch.,  I,  213  (as  a  subgenus  under  Surcula).— Gabb  (1869), 
Palieont.  Cal.,  II,  150. 

Etijm. — Tunis,  a  tower. 

Type. — Murex  Babylonius,  Linnaeus. 

Shell  fusiform  ;  spire  more  or  less  produced,  turreted,  not  mammillate 
at  the  apex ;  volutions  convex,  sometimes  angular,  and  often  nodose  or 
costate  ;  last  one  narrowed  anteriorly  into  a  more  or  less  produced,  straight, 
or  slightly  bent  canal ;  columella  smooth  and  rounded  ;  inner  lip  moderately 
developed,  or  sometimes  obsolete ;  outer  lip  thin,  not  indexed,  but  provided 
with  a  more  or  less  deep  slit,  or  sinus,  posteriorly. 

Animal,  in  the  existing  species,  with  eyes  at  the  outer  bases  of  the 
tentacles,  and  provided  with  an  ovate,  pointed  operculum,  with  an  apical 
nucleus. 

The  foregoing  diagnosis  is  drawn  up  so  as  to  include  four  sections,  or 
subgenera,  distinguished  from  each  other  as  follows : 

1.  turris,  Bolten  (typical). 

Shell  with  spire  elevated,  and  canal  generally  produced  and 
straight ;  inner  lip  moderate ;  outer  lip  with  a  deep  slit  near  the 
suture. — (Type  as  already  stated.) 

2.  surcula,  H.  and  A.  Adams  (=.  Turricula,  Schum. ;  not  of  others). 

Shell  with  spire  and  canal  generally  rather  produced,  the  latter 
slightly  bent ;  inner  lip  obsolete  ;  outer  lip  more  or  less  sinuous  pos- 
teriorly.— (  T.  nodi/era,  Lam.) 
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3.  surculites,  Conrad.  * 

Shell  with  spire  and  body-volution  nearly  equal ;  the  latter 
obconical,  rectangular  near  the  top,  and  flattened  or  concave  above 
from  the  angle  to  the  suture ;  sinus  of  lip  above  the  angle  of  the 
whorls,  shallow  and  broad. — (S.  annosa,  Conrad.) 

4.  g-enota,  H.  and  A.  Adams  (not  Adanson). 

Shell  mitriform ;  canal  rather  short;  surface  cancellate;  outer 
lip  with  a  deep  posterior  sinus. —  (T.  mitriformis,  Wood.) 

H.  and  A.  Adams,  in  their  valuable  work  on  the  genera  of  recent 
Mbllusca,  include  two  other  sections  of  recent  species  in  tins  genus,  under 
the  names  Brachytoma,  Swainson,  and  Conopleura,  Hinds.  The  former  of 
these  groups  is  represented  by  Pleurotoma  strombiformis,  Sowerby,  which 
has  its  outer  lip  thickened,  ascendin'g,  and  forming  a  short  canal,  and  its 
inner  lip  thickened  above ;  and  the  latter,  by  C.  striata.  Hinds,  a  short  shell, 
with  a  depressed  spire,  a  very  short  canal,  and  a  deep  sinus  in  its  outer  lip 
near  the  suture.  I  am  not  well  acquainted  with  these  shells,  but,  judging 
from  the  published  figures,  would  suppose  they  might  better  be  separated 
entirely  from  this  genus. 

A  thorough  revision  of  all  the  known  fossil  and' recent  species  that  have 
been  described  under  the  name  Pleurotoma,  would  doubtless  show  good 
reasons  for  separating  subgenerically,  or,  in  some  cases,  generically,  several 
other  types,  and  probably  for  including  as  subgenera  a  few  that  have  already 
been  separated  as  genera.  Not  having  at  hand,  however,  the  necessary 
materials  for  such  a  revision,  no  attempt  of  this  kind  is  made  here. 

The  shells  of  this  genus  resemble  more  or  less  nearly  those  of  the  genera 
Drillia,  Beta,  Lachesis,  Clavatula,  Perrona,  Clathurella,  &c,  many  of  which 
were  formerly,  along  with  those  of  some  allied  groups,  "often  referred  to  this 
genus  under  the  name  Pleurotoma.  They  are  all  distinguished,  however,  by 
various  characters,  such  as  the  inrlexed  outer  lip,  thickened  inner  lip,  and 
shorter  recurved  canal  of  Drillia;  the  flattened  columella  and  shorter  canal 
of  Bela;  the  mammllate  apex  and  slightly  thickened  and  internally  crenate 
outer  lip  of  Lachesis;  the  operculum  with  its  nucleus  at  the  center  of  the 
straight  front  edge  in  Clavatula  and  Perrona;  and  the  entire  absence  of  an 

*  I  believe  Mr.  Conrad  never  characterized  his  proposed  subgenus  Surculites  ;  but  his  type-species 
has  the  characters  given  above.  It  seems  to  he  very  near  Surcula,  but  may  probably  be  retaiued  for  a 
group  of  Tertiary  species,  with  obconic  body-volutious,  usually  referred  to  Pleurotoma,  and  forming  a 
kind  of  transition  from  Pleurotoma  toward  the  Couidw. 


INVERTBBEATE  PALEONTOLOGY.  383 

operculum  in  Clathurella  and  its  near  allies,  &c.  There  are  also  peculiarities 
to  be  observed  in  the  animals  of  most  of  these  groups,  distinguishing  them 
from  the  genus  under  consideration;  but,  unfortunately,  these  characters, 
when  not  accompanied  by  corresponding  differences  in  the  shell,  afford  the 
palaeontologist  no  direct  aid  in  the  classification  of  fossil  species. 

Authorities  do  not  agree  in  regard  to  the  name  that  should  be  retained 
for  this  genus.  Until  comparatively  recently,  most  authors  have  used 
Lamarck's  name  Pleurotoma  for  it;  but,  since  more  attention  has  been  given 
to  the  dates  of  generic  names  and  to  the  law  of  priority,  the  older  name 
Turris  has  been  used  to  a  considerable  extent.  Even  among  those  who  use 
the  latter  name,  however,  there  is  not  entire  agreement  respecting  the  author 
who  should  be  cited  as  the  founder  of  the  genus ;  some  citing  Humphrey, 
and  others  Bolten.  Undoubtedly,  Humphrey  used  this  name  a  year  before 
Bolten  did ;  but,  as  he  unfortunately  cites  no  authorities  for  the  species 
included  by  him,  we  cannot  be  positively  sure  that  any  of  them  belong  to 
this  genus.  Among  others,  he  mentions  T.  Babylonia,  but  he  does  not  refer 
to  Linnaeus,  or  say  that  it  is  Murex  Babylonius,  Linnaeus.  In  the  same  way, 
he  mentions  five  other  species ;  but  he  gives  no  figures  or  diagnoses,  and, 
for  aught  we  can  learn  from  his  book,  they  all  may  have  been  new  species 
(or  supposed  by  him  to  be  such)  of  one  or  more  other  genera.  It  is  quite 
probable  that  his  T.  Babylonia  may  have  been  the  Murex  Babylonius  of  Lin- 
naeus;  yet,  under  the  circumstances,  I  think  we  have  no  right  to  assume  that 
it  was,  or  that  any  of  his  other  species  belong  to  this  genus.  Consequently, 
I  should  think  that  he  ought  not  to  be  cited  as  its  founder,  especially  as 
Bolten  distinctly  cites,  in  connection  with  the  name  Turris,  Murex  Babylonius, 
referring  to  Martini's  figures  and  description. 

Some  reject  the  name  Turris  altogether,  and  retain  Lamarck's  later 
name  Pleurotoma,  on  the  ground  that  neither  Humphrey  nor  Bolten  gave  any 
generic  diagnosis  It  seems  to  me,  however,  that  where  an  author  cites  a 
well-known  species,  referring  to  figures  and  description  in  a  published  work, 
or  figures  and  describes  the  type  of  his  proposed  genus  himself,  where  this 
had  not  been  previously  done,  he  gives  more  satisfactory  means  of  ascertain- 
ing the  particular  genus  he  had  in  view  than  nine-tenths  of  the  diagnoses  of 
the  older  authors,  which  often  apply  equally  well  to  any  one  of  five  or  six 
different- genera  as  now  understood;  so  that  even  in  many  of  these  cases  we 
are  altogether  guided  by  the  species  cited  or  figured,  and  not  at  all  by  the 
diagnoses,  in  identifying  such  old  genera. 
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The  genus  Tunis  seems  to  have  made  its  appearance  durring  the  latter 
part  of  the  Cretaceous  epoch;  but  it  was,  so  far  as  known,  not  numerously 
represented  until  after  the  close  of  the  Cretaceous  period.  During  the 
deposition  of  the  Tertiary  rocks,  however,  this  genus  was  represented  by  a 
number  of  species,  and  probably  then  attained  its  greatest  development; 
though  many  of  the  Tertiary  shells  referred  to  it  under  the  name  Pleurotoma, 
belong  to  other  allied  genera,  and  not  to  this  group  as  here  defined.  It  is 
quite  abundant  in  our  existing  seas,  however,  and  has  a  wide  geographical 
distribution.  The  species  are  said  to  be  most  numerous  in  Asiatic  seas;  and 
are  found  at  all  depths  from  low  tide  to  one  hundred  or  more  fathoms. 

Turris    minor,   E.  &  S.  (sp.). 

Plate  31,  figs.  9,  a,  b,  c. 

Pleurotoma  minor,  Evans  and  Shuinard  (1857),  Trans.  Acad.  Sci.  St.  Loois,  I,  41. 

Turris  minor,  Meek  and  Hayden  (I860),  Proceed.  Acad.  Nat.  Sci.  Philad.,XII,  41.— Meek  (1864),  Smith- 
sonian Check-List  N.  Am.  Cret.  Fossils,  22. 

Shell  small,  symmetrically  and  moderately  elongate-fusiform;  spire 
rather  elevated,  but  not  quite  equaling  the  length  of  the  aperture  and  canal ; 
volutions  about  six  or  seven,  convex,  and  somewhat  angular  around  the  mid- 
dle ;  last  one  not  ventricose,  narrowing  gradually  into  the  rather  produced, 
nearly  straight,  tapering  canal;  suture  distinct;  aperture  lance-oval,  angular 
above,  and  tapering  gradually  below  ;  outer  lip  broadly  prominent  in  outline 
near  the  middle,  somewhat  retreating  below,  and  again  retreating  above,  into 
the  deep,  rather  wide,  rounded  sinus,  between  the  suture  and  the  most  con- 
vex part  of  the  volutions ;  surface  ornamented  by  distinct  lines  of  growth, 
sometimes  forming  minute  wrinkles  just  below  the  suture,  and  numerous 
revolving  lines,  of  which  those  below  the  mesial  angle  of  the  volutions  are 
larger  than  those  on  the  flattened  slope  between  the  angle  and  the  suture — 
one  directly  on  the  angle  being  generally  larger  than  any  of  the  others;  small 
vertical  costte  are  also  seen  on  the  upper  turns  of  the  spire. 

Length  of  largest  specimen  seen,  0.70  inch;  breadth  of  same,  0.24  inch; 
slopes  of  spire  nearly  straight,  with  a  divergence  of  about  35°. 

The  revolving  lines  mentioned  above  number  about  ten  to  twelve  on 
each  volution  of  the  spire;  those  on  the  upper  flattened  slope  above  the  mesial 
angle  being  not  more  than  half  as  large  as  those  below,  and  generally  more 
crowded.  The  little  vertical  costoe  are  only  seen  near  the  summit  of  the 
spire,  and  consequently  would  not  be  preserved  on  specimens  with  the  upper 
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volutions  broken  away.  They  arei  most  prominent  around  the  middle  of  the 
volutions,  and  llnis  sometimes  assume  rather  the  appearance  of  n  row  of  little 
nodes. 

i  know  of  no  described  species  more  nearly  approaching  this  than  some 
of  those  figured  by  Deshayes  from  the  Paris  Basin  Tertiary ;  hut  these  all 
differ  too  decidedly  to  require  critical  comparison.  Possibly  1  should  write 
the  name  of  this  species  Tunis  (Surcula)  ?ninor,&s  the  posterior  sinus  of  the 
outer  lip  is  not  a  slit,  as  in  the  more  typical  forms  of  the  genus,  but  a  rather 
wide,  rounded  sinuosity  ;  though  the  lines  of  growth  as  represented  by  our 
figures,  particularly  figures  9,  a,  and  H,  c,  do  not  curve  enough  to  give  an 
exact  idea  of  the  depth  of  the  sinus  of  the  lip. 

Locality  and  position. — Evans  and  Shumard's  specimens  of  this  species 
came  from  Moreau  and  Grand  Rivers,  Dakota;  apparently  from  the  Fox 
mils  group  of  the  Upper  Missouri  Cretaceous  series.  Those  studied  and 
figured  by  us  came  from  the  Yellowstone  River,  Montana.  150  miles  from 
its  mouth,  from  beds  containing  a  blending  of  the  fossils  of  the  Fox  Hills 
and  Fort  Pierre  groups. 

Turris   (S  ii  re  u  la)?    con  tortus,    M.  &  H. 

Plate  31,  rigs.  7,  «,  b.  c. 

Fusus  contortus,  Meek  and  'Ravelin  1 1856),  Proceed.  Acad.  Nat.  Sei.  Philad.,  VIII,  0.">. 
Pleurotomaria  contorta,  Meek" and  Hayden  (1860),  ib.,  XII,  l-.">. 

Tttrrix  conturtus,  Meek  and  Hayden  (1804),  ib.,  422. — Meek  (1864),  Smithsonian  Cheek-List  N.  Am.  ('ret. 
Fossils,  22. 

fig- 49.  Shell  rather  short-fusiform  ;   spire  turreted,  moder- 

ately elevated,  but  not  quite  equaling  the  length  of  the 
aperture  and  canal;  volutions  five  and  a  half  to  six,  dis- 
tinctly concave  above,  and  convex  around  the  middle, 
where  they  are  each  ornamented  by  about  eleven 
oblique,  rlexuous,  elongated  nodes,  or  costa?,  equaling 
the  sinuosities  between ;  last  turn  prominent  around 
OHtortW!-    the  middle,  ami  tapering  obliquely  into  the  rather  short. 

A  dorsal  view,  to   show  x  ' 

the  curves  of  the  lines  of   nearly  straight,  canal  below;  suture  distinct;  aperture 

growth,  not  correctly   rep-  ,      ,  i  i  ,, 

resented  in  the  figures  on    nariw-subobovate,  angular  above,  most  convex  on  the 
Plate  :J1-  outer  side,  and  tapering  into  the  canal  below  :  outer  lip 

broadly  prominent  in  outline  along  the   middle,  somewhat  contracted  below, 
and   again    curving   backward    into   the    broadly  rounded,  rather  deep,  sinus 

19   H 
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between  the  angle  of  the  volutions  and  the  suture  above;  surface  marked  by 
fine  but  distinct  lines  of  growth,  which  are  crossed  by  numerous,  rather 
small   Thread-like,  revolving  lines. 

Length,  1.09  inches;  breadth,  0.55  inch;  length  of  aperture  and  canal, 
0.70  inch;  breadth  of  aperture,  0.24  inch;  slopes  of  spire  nearly  straight, 
with  a  divergence  of  about  42°  in  adult  examples. 

I  am  not  quite  sure  thai  tins  shell  falls  strictly  within  the  subgenus 
Surcula;  though  it  seems  to  agree  more  nearly  with  that  than  any  of  the 
other  established  sections  of  the  genus.  It  has  not  the  elongate-fusiform 
outline  and  narrow  labial  slit  seen  in  Tunis  proper;  and,  although  most  of 
the  specimens  seem  to  have  the  inner  lip  obsolete,  as  in  Surcula,  some  have 
it  pretty  well  developed,  but  not  naturally  as  distinct  as  represented  in  our 
figure  7,  a,  in  which  it  is  too  strongly  apparent  on  account  of  the  weathering- 
auay  of  the  surface  of  the  body-volution  by  its  side.  Specimens  with  the 
outer  lip  broken  away,  and  the  lines  of  growth  obliterated  by  weathering, 
would  not  be  suspected  to  have  had  a  posterior  labial  sinus,  as  in  this  and  the 
allied  genera;  and  it  was  from  having  at  first  only  seen  specimens  in  that 
condition  that  this  shell  was  originally  referred  to  the  genus  Fusus.  Unfor- 
tunately, none  of  the  figures  of  this  species  on  plate  31  have  the  curves  of 
the  lines  of  growth  properly  delineated,  as  they  would  convey  the  impression 
that  the  deepest  part  of  the  labial  sinus  is  coincident  with  the  most  promi- 
nent part- of  each  volution,  instead  of  farther  up  between  this  and  the  suture, 
as  correctly  represented  by  the  annexed  wood-cut.  This  want  of  the  proper 
curve  of  the  lines  of  growth  in  the  figures  of  this  species  on  plate  31,  makes 
the  shell  more  nearly  resemble  Neptunella  Newberryi,  as  represented  on  the 
same  plate,  than  is  natural.  The  foregoing  wood-cut  is  intended  to  correct 
this  defect  in  the  figures  on  the  plate. 

Locality  and  position. — Moreau  River,  Dakota ;  from  the  Fox  Hills 
group  of  the  Upper  Missouri  Cretaceous  series. 

Till'i'is    (Surcula)l    II  b  f  /.  i  .    Meek. 

Shell  elongate-conical  (or  fusiform),  thin;  spire  much  produced  and 
turreted  ;  volutions  about  seven,  distinctly  convex,  or  subangular' around  the 
middle,  and  flattened  or  concave  with  an  outward  slope  above  the  angle,  and 
convex  below;  last  one  not  larger  than  the  regulai  enlargement  of  the  others 
from  the  apex,  each   provided    with    about    thirteen    prominences    or   little 
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obscure  vertical  folds,  which  on  the  angle  of  the  last  turn  assume  rather  more 
the  character  of  obscure   nodes:  entire  surface  marked  by  raised,  revolving 


lines;  aperture  trigonoid-oval,  being  biangular  abov 


re  ami  aorupl  Iv  com  ractei 


Fie.  50. 


below;   beak,  it  any  existed,  unknown. 

Length   (exclusive   of  the  beak),  about  2   inches;   breadth,   0.90  inch; 

slopes  of  spire  somewhat  convex,  and  diverging  at  an  angle  of  about  36°. 

As  in  other  cases,  where  we  have  merely  imper- 
fect specimens  of  univalves,  I  can  only,  as  it  were, 
balance  probabilities  in  regard  to  the  generic  relations 
of  this  species;  the  only  specimen  seen  being  merely 
an  internal  cast,  with  the  beak  and  lip  broken  away. 
Some  portions  of  the  thin  shell  remain  attached  to  the 
cast,  but  even  these  are  so  eroded  as  only  to  show  the 
remains  of  revolving  lines.  In  general  appearance,  it 
resembles  some  species  of  Turris  (—  Pleurotoma)  ;  but, 
the  margin  of  its  lip  being  broken  and  the  curves  of  the 
lines  of  growth  not  being  traceable,  it  is  impossible  to 
A  cut.  of  tins  species   determine,  without  other  specimens,  whether  or  not  it 

trotii    the    type-specimen, 

wMoh  was  found  after  the    has  the  characteristic,  slit  or  sinus,  of  the    Turris  group. 

plates  were  arranged.  rr,  ■  ,  .  ,  i    r  t 

.  I  here  is,  however,  something  in  the  general  torm  of 
the  volutions,  and  the  somewhat  oblique  direction  of  the  node-like  promi- 
nences on  the  angle  of  the  body-whorl,  that  suggests  the  probability  of  there 
being  a  sinus  in  the  lip,  at  the  termination  of  the  upper  flattened,  or  slightly 
concave,  slope  of  the  last  turn.  If  it  belongs  to  the  Pleurotoma  group  at  all, 
however,  it  would  most  probably  fall  into  the  Surcula  section. 

The  strongest  known  reason  tor  doubting  its  relations  to  this  genus  is, 
that  just  where  the  break  of  the  lip  intersects  the  angle  of  the  body-volution, 
there  is  slight  projection,  that  looks  as  if  it  might  be  the  commencement  of 
an  expansion  of  the  lip  at  that  point,  as  in  Anchura,  Ajwrrhais,  or  some 
allied  genus.  It  may  be  that  this  appearance  is  produced  by  the  break 
passing  through  a  node  :  hut  the  fact  that  this  would  require  the  node  here 
to  be  so  much  more  prominent  than  any  of  the  others  on  the  body-volution, 
raises  a  doubt  in  regard  to  the  accuracy  of  this  conclusion.  If  there  was  an 
expansion  of  the  lip  commencing  at  this  point,  this  shell  would  most  prob- 
ably fall  into  the  genus  Anchura^  and  have  to  take  the  name  Anchura  Ililzi. 
These  questions,  however,  can  only  be  settled  by  the  examination   of  better 


Turns  (Surenlti)  .'  Hitzi. 
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specimens,  which  some  one  will  doubtless  have  an  opportunity  to  do  here- 
after. 

This  shell  is  not  liable  to  he  confounded  with  any  of  the  other  Upper 
Missouri  species  yet  known.  The  form  of  the  volutions  of  its  spire  and  its 
surface-markings  somewhat  resemble  those  of  the  last;  but  its  larger  size, 
more  numerous  whorls,  much  more  produced  spire,  and  proportionally 
shorter  and  less  expanded  body-volution,  will  ;it  once  distinguish  it.  One  of 
its  most  marked  features  is  the  peculiar  constricted,  screw-like  appearance  of 
its  spire,  produced  by  the  concave  upper  slope  of  each  whorl,  and  the  con- 
vexity of  the  succeeding  one  above,  all  the  way  up. 

The  specific  name  of  this  shell  is  given  in  honor  of  the  late  Dr.  Hitz,  of 
Washington  City,  who  discovered  the  only  specimen  I  have  yet  seen. 

Locality  and  position. — The  type-specimen  was  brought  by  Dr.  Hitz, 
along  with  characteristic  fossils  of  the  Fort  Benton  group,  collected  at  a 
locality  opposite  Fort  Shea,  on  the  Upper  Missouri. 

CEPHALOPODA. 

TETRABEANCHTATA. 

BACULITIDiE. 

The  terminology  of  the  parts  of  the  shell  in  this  and  the  other  more  or 
less  nearly  allied  families  of  the  great  group  of  complexly  septate  Cephalo- 
poda for  which  Professor  Gill  has  used  the  name  Ammonitoidea,  having 
undergone  some  changes  since  tin1  publication  of  most  of  the  works  on  these 
types,  and  some  additional  changes  of  this  kind  being  made  in  the  following 
descriptions,  a  few  words'  of  explanation  on  this  point  may  lie  desirable  here. 

In  nearly  all  of  the  descriptions  of  these  shells  published  previous  to  a 
comparatively  few  years  back,  the  siphonal  side  was  called  the  dorsal,  and 
the  opposite  the  ventral.  As  pointed  out  by  Van  der  Hoeven,  however,  in 
1849,  and  more  recently  by  Professor  Pictet,  Professor  Hyatt,  and  others, 
the  know  n  posture  of  the  animal  of  Nautilus  in  its  shell,  by  analogy,  renders 
it  almost  certain  that  in  all  of  the  involute,  spiral,  and  arcuate  types  of  the 
Ammonitoid  a,  the  outer  or  siphonal  side  of  the  curve  is  really  the  ventral, 
and  the  opposite  or  inner  side  the  dorsal.  Consequently,  it  becomes  equally 
evident  that  the  siphonal  side  in  the  straight  Baculite  should  be  also  viewed 
as  the  ventral,  and  the  opposite  as  the  dorsal  surfaces. 

Still,  as  the  opposite  arrangement  was   long   believed  to  have  existed, 
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;iik1  most  of  the  published  descriptions  were  made  to  conform  to  that 
view,  any  attempt  now  to  reverse  Fhe  application  of  the  terms  dorsal  and 
ventral — that  is,  to  call  the  siphonal  side  the  ventral,  and  the  opposite  the 
dorsal — would  necessarily  result  in  confusion.  Consequently,  to  avoid  this 
difficulty,  and  at  the  same  time  not  to  continue  to  perpetuate  an  error  by 
adhering  to  the  old  nomenclature,  Pictet  and  some  others  proposed  to  apply 
to  the  peripheral  or  outer  side,  in  involute  and  curved  forms,  the  term 
siphonal,  and  to  the  inner  side  the  term  umbilical  or  antisiphonal. 

To  the  distinguished  geologist  and  palaeontologist  von  Bitch,  belongs 
the  credit  of  having  first  called  especial  attention  to  the  sutures,  or  more  or 
less  flexed  and  ramose  edges  of  the  septa  of  these  types,  as  seen  in  internal 
casts  from  which  the  outer  part  of  the  shell  had  been  removed,  as  a  means  of 
distinguishing  species  and  larger  groups.  These  flexures  of  the  edges  of  the 
septa  that  project  backward,  he  called  lobes;  and  the  intervening  spaces 
directed  forward,  or  toward  the  aperture,  he  termed  saddles.  Regarding  the 
outer  side  of  the  curve  of  the  shell  in  the  Ammonitidee  as  the  dorm/,  and  the 
inner  or  umbilical  as  the  ventral,  as  has  until  recently  been  the  prevalent 
view,  he  called  the  backward  flexure  of  the  septa  situated  over  the  siphon, 
on  the  outer  side,  the  dorsal  lobe,  and  the  forward  projection  on  each  side  ot 
this  he  termed  the  dorsal  saddle.  The  next  lobe  on  the  inner  side  of  the 
latter  (counting  inward  toward  the  umbilicus)  he  termed  the  superior  lettered 
lobe;  and  the  second  forward  projection  the  lateral  saddle.  The  second 
lateral  lobe  he  termed  the  inferior  lateral  lobe;  while  the  third  forward 
flexure  he  designated  the  ventral  saddle,  and  the  succeeding  lobes  and 
sinuses,  between  the  last  and  the  umbilicus,  were  by  him  called  the  auxiliary 
lobes  and  saddles,  which  he  numbered  consecutively  from  without  inward  to 
the- umbilical  margin.  The  backward  flexure  within  that  part  of  each  volu- 
tion in  contact  with,  or  lapping  upon,  the  next  inner  turn,  and  only  exposed 
when  the  volutions  are  broken  apart,  he  designated  the  ventral  lobe,  which, 
in  species  with  deeply  embracing  volutions,  is  very  large. 

This  nomenclature  of  the  parts  of  these  shells  has  been  very  generally 
adopted  by  contemporaneous  and  subsequent  authors,  not  only  for  the  Ammo- 
nitidee, but  for  the  straight  Baculites,  and  other  genera  of  complexly  septate 
shells  of  various  forms,  until  some  twenty  years  back,  when  a  few  modifica- 
tions were  proposed.  About  that  time,  Pictet  proposed  to  call  the  lobe  on 
the  outer  side  of  the  curve,  in  the  involute  types,  the  siphonal  or  media))  exter- 
na/ lube,  ami  the  opposite  or  inner  one,  the  median  internal  or  dorsal  lobe. 
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These  modifications  arc  of  eour.se  improvements,  and  have  been  adopted 
by  several  later  authors,  particularly  the  term  siphonal  lobe,  which  I  have 
found  convenient;  and,  as  it  is  readily  understood  and  applicable  to  shells  of 
all  forms,  while  it  avoids  the  use  of  either  of  the  terms  dorsal  or  ventral, 
it  ought  to  be  generally  adopted.  The  other  name,  however,  used  by  Pictel 
for  the  antisiphonal  lobe — -tliat  is,  his  name  median  internal  or  dorsal  lobe — 
seems  to  me  to  be  objectionable,  because  it  is  desirable  to  use  terms  that 
will  be  equally  applicable  to  any  and  all  of  the  various  types  of  this  great 
group  of  shells,  including  many  genera  of  different  families,  and  presenting  a 
great  variety  of  forms,  from  the  straight  Baculites.  to  involute  and  spiral  types. 
It  would  certainly  be  a  misnomer,  and  cause  confusion  in  the  minds  of  stu- 
dents, to  continue  to  call  the  little  lobe  directly  on  the  opposite  side  from  the 
siphon,  in  Baculites,  the  median  internal  or  dorsal  lobe,  when  none  of  the 
lobes  in  a  straight  shell  of  this  kind  can  be  properly  called  internal.  Yet  the 
lobe  alluded  to  in  the  genus  Baculites  corresponds  exactly  to  that  which  Pictet 
calls  the  median  internal  in  the  involute  and  curved  genera. 

For  these  reasons,  I  have  preferred  to  adopt  the  name  antisiphonal  lobe 
for  that  directly  opposite  the  siphonal,  in  whatever  type  it  may  be  met  with, 
whether  it  be  a  Baculites,  an  Ancylooeras,  or  an  Amnronitoid  shell.  This  term 
has  already  been  used  by  some  European  palaeontologists,  and  will  always  be 
readily  understood  without  explanation,  while  it  avoids  any  perplexing  allu- 
sion to  either  dorsal  or  ventral  side. 

I  have  also  long  thought  that  von  Buch's  nomenclature  might  be  much 
simplified  by  a  still  further  modification;  that  is,  by  discarding  his  names 
dorsal  saddle,  superior  Intend  lobe,  lateral  saddle,  'inferior  lateral  lobe,  ventral 
saddle,  and  auxiliary  lobes  and  saddles,  and  simply  designating  the  whole  of 
these  flexures,  whether  \'r\v  or  many,  on  each  side  of  the  siphonal  lube,  as 
lateral  lobes  and  sinuses,  numbering  each  series  consecutively  from  without 
inward  to  the  umbilical  margin.  This  avoids  all  circumlocution,  and  enables 
one  to  refer  directly  to  any  particular  lobe  or  sinus,  simply,  for  instance,  as 
the  fourth  lateral  lobe,  or  the  third  lateral  sinus,  in  descriptions  or  com- 
parisons. 

By  reference  to  the  cut  of  a  septum  of  I'/acenticeras  placenta,  given  in 
connection  with  that  species  farther  on.  the  terminology  that  I  have  used  in 
the  following  descriptions  will  be  more  clearly  understood. 

The  student  should  also  be  informed  that,  in  comparing  the  septa  of 
these  shells  for  the  purpose  of  identifying  species,  genera,  or  larger  groups,  it 
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is  very  important  thai  the  individual  specimens  compared  should  be  as  nearly 
as  possible  of  the  same  size:  or  thai  the  septa  compared  should  in  each  shell 
occupy  a  position  where  the  diameters  of  the  whorls  are  the  same,  or  very 
nearly  the  same.  The  reason  for  this  precautionary  advice  is,  that  in  all  of 
this  great  group  of  extinct  types  with  more  or  less  complex  septa,  the 
sutures,  or  edges,  of  the  septa  became  more  divided  and  subdivided  as  long 
as  the  shell  continued  to  grow.  In  the  very  young,  tor  instance,  the  lobes 
and  sinuses  of  a  species  that  became  remarkably  ramose  in  large  adults,  may 
be  merely  represented  by  simple  undulations:  while  individuals  of  interme- 
diate sizes  will  show  all  intermediate  gradations  of  complexity  in  their 
sutures:  though  a  practiced  eye  will  see  a  general  plan  of  structure  running 
through  the  whole  series.  It  should  also  be  remembered  that  where  an 
individual  has,  from  any  cause,  been  dwarfed  in  its  growth,  although  it  may 
have  attained  adult  age  betbre  death,  its  septa  will  generally  be  found  to  be 
as  simple  in  their  structure  as  those  of  a  young  shell  of  the  same  species  and 
size.  Again,  it  should  be  remembered  that,  even  in  specimens  of  the  same 
size,  belonging  to  the  same  species,  there  will  also  be  differences  in  the 
minor  details  of  the  lobes  and  sinuses;  while,  in  other  cases,  species  clearly 
distinguished  by  external  characters  of  form  and  ornamentation,  may  have 
the  septa  very  similar. 

From  these  remarks,  it  will  be  readily  seen  that  great  caution. and 
considerable  experience  are  necessary  in  founding  species  on  small  differences 

in  the  sutures. 

Genus  BACULITE3,  Lamarck. 

Synon—Baculites,  Lamarck  (1799),  Prodr.,  80;  ami  (  L801  |  Syst,  An.,  m;.- Eoissy  (1805),  Mull.,  V,  33..— 
Montforfc  (1803),  Conch.  Syst.,  1,  346.— Defrance  (1816),  Diet,  s,  i.  Nat.,  Ill,  Suppl., 
159.— Desinarest  (1817),  Journ.  l'liys.,  LXXXV,  45.— Ferussac  (1819),  Tab.  Syst., 
XXX  —  De  Haan,  Monogr.  Auim.  et  Goniat.,  51.— Blaiuv.  (1828),  .Malar.,  380.— J.  Sow- 
crby  (1828),  Mm.  Comb.,  VI,  186.— Say  (1821),  Am.  Jouru.  Set.  and  Arts,  II,  41.— 
Morton  (1829),  Journ.  Acad.  Nat.  Sci.  Philad.,  VI, 89  and  196;  also  (1830),  Am.  Journ. 
Sci.  ami  Arts,  249 ;  and  (1834)  Syuop.  Org.  Remains  Cret.  Foi ru.  U.  S.,  42.— Desb.  (1830), 
Encyc.  Meth.,  II,  10C  and  326.— Owen  (1838),  Trans.  Zool.  Soc,  II,  2.— G.  B.  Sowerby 
(1842),  Concb.  Man.  (2d  ed.),  79.— D'Orbigny  (1841),  Paleont.  Franc.,  Terr.  Cret,,  1, 
5.-,s._Geinitz  (1845),  Grumlr.  .1.  Verst.,  306.— Hall  and  Meek  (1856),  Mem.  Am.  Acad. 
Arts  and  Sci.  Boston,  V,  398—  Gabb  (1864),  Palasont.  California,  1,80;  ami  (1869) ib.,  II, 
145  and  214.— Stoliczka  (1865),  Palseont.  Indica,  I,  196.— Favre  (1870),  Moll.  Cram  Env. 
Leiuberg, 27 ;  ami  of  numerous  other  authors. 
Bowaloceratites  (sp.),  Hiipsch  (ITCs),  Nine  Entdccliungen.III,  110. 

Eti/m. —  Bacillus,  a  stall'. 
Type.—BaciiUlca  Fcr'cbrij'm,  Lamarck. 

Shell  slender,  or  very  elongate-couoidal,  more  or  less  compressed  later- 
ally, straight,  or  very  rarely  a  little  arcuate  along  the  non-septate  portion; 
aperture   ovate-subtrigonal,    or  subcircular:     lip    thin,    more   or   less   deeply 
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.sinuous  on  each  lateral  margin,  convex  in  outline  on  the  antisiphonal  side 
(ventral  of  some),  and  extended  into  a  linguiform,  or  more  or  less  angular, 
projection  on  the  siphonal  side,  very  rarely  sinuous  on  the  antisiphonal  mar- 
gin, with  tin;  projection  of  the  siphonal  side  curved  over  the  aperture;  sur- 
face nearly  smooth,  or  marked  with  strife  of  growth,  costas,  or  ridges,  and 
sometimes  with  nodes,  the  stria1  and  costse,  or  ridges,  corresponding  more  or 
less  nearly  to  the  curves  of  the  margin  of  the  lip ;  septa  symmetrically 
divided,  nearly  always  into  six  principal  lobes  and  six  sinuses,*  all  of  which, 
excepting  the  antisiphonal  lobe,  being  provided  with  paired  branches ; 
siphonal  lobe  generally  a  little  shorter  than  the  first  lateral  lobe  :  antisiphonal 
lobe  small,  and  nearly  always  tripartite,  or  tridigitate  at  the  end. 

As  usually  understood,  this  genus  seems  to  me  to  be  divisible  into  at 
least  two  or  more  marked  subgenera,  or  probably  two  distinct  genera.  These 
sections  may  be  separately  defined  as  follows: 

1.  baculites,  Lamarck  (typical.) 

a.  Shell  straight  throughout;  aperture  directed  forward;  lip 
with  lateral  sinuses  directed  backward  ;  the  projection  of  its  siphonal 
margin  straight,  and  its  antisiphonal  margin  convex  in  outline;  inte- 
rior without  regularly-disposed  ridges. — (Type  as  already  stated.) 

'. /).  Shell  straight  posteriorly,  but  with  the  non-septate  part 
gently  arcuate;  aperture  a  little  oblique;  appendage  of  siphonal  side 
of  lip  arching  slightly  with  the  general  curvature  of  the  non-septate 
part,  but   not  curving  over  the  aperture. — [B.  incurvatus,  Dujardin.)f 

2.  cyrtochilu     Meek.J 

Shell  straight  :  aperture  opening  toward  the  antisiphonal  side, 
and  the  lateral  sinuses  of  the  lip  excavated  in  the  opposite  direction  ; 
projection  of  siphonal  margin  of  lip  abruptly  arching  over  the  aper- 
ture, and  the  antisiphonal  margin  of  same  deeply  sinuous  instead  of 
convex  in  outline  ;  interior  with  regularly-disposed  ridges,  leaving 
oblique  constrictions  on  internal  casts. — (Hamites  baculoides,  Mantell  {= 
Baculites  obliguatics,  Sowerby).) 


*  />'.  Neocomientis,  d'Orbigny,  lias  only  four  lobes  and  four  sinuses  to  each  septum  :  while  /;.  laby- 
riiithiius,  Morton,  according  to  a  figure  published  by  Mr.  Gabb,  has  eight  lobes  and  eight  sinuses  to  each 
septum.     These,  however,  are  rare  exceptions  to  the  general  rule, 

t  Since  this  was  written.  I  have  examined  a  specimen  of  Samitus  arculas,  Morton,  from  Alabama, 
a  ml  find  from  the  curves  of  its  lines  of  growth,  that  the  outline  of  its  lip  agrees  nearly  with  the  lip  of 
this  section,  and  differs  entirely  ftom  the  outline  of  the  lip  m  Samites.  Consequently,  I  would  refer  it  to 
this  section  of  the  genus  Baculites, 

i  Kvproc,  curved  ;    |  >/';>■■ ,  lip. 
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It  is  possible  thai  subsection  i/m,  ranged  doubtfully  under  Baeulites 
proper,  and  represented  by  the  arcuate  />'.  incurvatus,  Dujardin,  should  either 
stand  as  a  distincl  subgenus,  or  form   a  subsection   under  Cyrtochilus.     The 

opinion  has  been  expressed  that  the  curvature  of  this  type  is  abnormal,  and 
I  am  nol  aware  whether  subsequent  collections  of  the  same  species  have 
warranted  this  conclusion  or  not.  If  the  curve  is  merely  accidental,  of  course 
the  species  would  appear  to  present  no  essential  difference  from  the  typical 
subgenus  Baeulites;  but  if  natural  and  constant,  and  especially  if  the  lip  of 
this  shell  is  sinuous  instead  of  convex  in  outline  on  the  antisiphonal  side,  as 
d'Orbigny's  figure  (Paleont.  Fr.,  t.  1,  pi.  189,  i\u,  8)  would  seem  to  indicate, 
il  would  be  more  nearly  related  to  the  Cyrtochilus,  or  form  an  intermediate 
subgenus  between  that  and  the  typical  Baeulites. 

I  am  much  inclined  to  believe  that  the  section  Cyrtochilus  should  be 
separated  generically  from  Baeulites  proper.  The  direction  of  its  aperture, 
and  the  curvature  of  the  projection  of  the  siphonal  margin  of  its  lip  are  such, 
that  the  head  of  the  animal,  and  the  other  parts  connected  therewith,  must 
have  been  protruded  at  righl  angles  to  the  longitudinal  direction  of  the  shell, 
instead  of  on  a  line  with  the  same — a  peculiarity  that  was  probably  accom- 
panied by  important  differences  in  the  structure  and  habits  of  the  animal. 
It  will  also  be  observed  that  in  this  type  the  costse  are  strongest  on  the 
siphonal  side  :  while,  in  the  typical  forms  of  Baeulites,  they  are  most  generally 
confined  to  the  lateral  surfaces,  or  most  strongly  defined  there.  It  is  true 
that  B.  Neocomiensis,  d'Orbigny,  which  agrees  in  form,  so  far  as  known, 
with  the  typical  Baeulites,  has  its  costae  in  the  same  way  strongly  defined  on 
the  siphonal  side,  but  it  differs  from  all  the  other  known  species  in  having 
only  four  lobes  and  four  sinuses  to  each  septum  ;  and  I  am  not  sure  whether 
d'Orbigny's  figure  represents  its  lip  entire  as  actually  seen,  or  as  inferred 
from  the  direction  of  the  costae.  Consequently,  it  may  represent  a  third 
entirely  distinct  section.  Other  species  have  also  been  described  with  the 
costae  strongest  on  the  siphonal  or  opposite  side ;  but  I  believe  they  are  only 
known  in  the  condition  of  fragments  that  do  not  show  the  nature  of  the 
aperture  and  the  outline  of  the  lip. 

Mr.  Conrad,  in  1858,  used  the  name  Cycloceras  in  a  subgeneric  sense 
under  the  genus  Baeulites  ;*  and  on  subsequently  seeing  that  Cycloceras  had 
been  previously  used  for  another  type  by  McCoy,  he  proposed  to  change  his 

*  Jouru.  Acad.  Nat.  Sci..  IV ',  i>l.  47,  lig.  5. 

50  u 
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subgeneric  name  to  Cyclomera*  His  type  is  a  fragment  of  a  subcylindrical 
shell  from  the  Cretaceous  rocks  of  Texas,  originally  described  by  him  under 
the  name  Baculites  annulatus.f  I  am  not  well  enough  acquainted,  however, 
with  it  to  express  any  opinion  of  my  own  in  regard  to  its  relations  to  the 
group  of  shells  here  under  consideration. 

The  genus  Baculites  resembles  in  form  the  genera  Rkabdoceras,  Ilauer, 
from  the  Trias,  and  Baculina,  d'Orbigny,  with  which  types  it  also  agrees 
in  the  number  of  lobes  and  sinuses  of  its  septa  ;  but  it  differs  remarkably  in 
having  these  divisions  deeply  subdivided  into  digitate  branches,  instead  of 
being  entirely  simple.  Consequently,  it  bears  similar  relations  to  these  more 
simple  types  that  the  Ay/imonitoid  forms  bear  to  Goniatites  and  Clidonites. 
It  is  an  interesting  fact,  however,  that  the  very  young  Baculites,  when  not 
more  than  0.05  inch  in  diameter,  has  the  lobes  and  sinuses  of  its  septa  very 
nearly  or  quite  as  simple  as  those  of  the  adult  Rkabdoceras ;J  and,  from 
analogy,  we  may  infer  that,  in  the  very  young  Rkabdoceras,  the  septa  will  be 
found  nearly  or  quite  without  lobes  or  sinuses,  and  thus  present  the  characters 
of  the  old  genus  Orthoceras  in  this  respect. 

So  far  as  known,  the  genus  Baculites  is  confined  to  the  Cretaceous 
system  of  rocks;  the  .Jurassic  species  referred  to  it  by  Quensteilt  (B. 
acuarius)  belonging  to  the  genus  Baculina,  d'Orbigny,  while  the  few  examples 
originally  supposed  to  have  come  from  Tertiary  rocks  were  subsequently 
ascertained  to  belong  to  the  Cretaceous. 

B  «  c  II 1  i  t  e  s    O  V  a  t  U  S ,    Say. 
Plate  20,  figs.  2,  o,  /*,  rf,  and  1,  a,  b. 

Baculites  ovatus,  Say  (1821),  Silliman's  Am.  Jour.  Sci.  and  Arts,  II,  41. — Morton  (1829),  Jour.  Acad.  Nat. 

Sci.  Pbilad.,'  VI,  196,  pi.  v,  figs.  5  and  ti ;  and  (1830)  Am.  Jour.  Sci.  and  Arts,  XVIII, 

24!>,  pi.  i,  tigs.  G,7,  and  8  ;  also  (18:54)  Synop.  Org.  Rem.  Cre't.  Group  U.S.,  42,  pi.  v,  tigs. 

.r>,  (>. — Hall  anil  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Sci.,  V(n.  s.),  399,  pi.  v.figs.  1  a,  b, 

ami  pi.  vi,  figs.  1-7. 
Baculites  bacillus,  Meek  and  Ilayden  (1861),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  XIII.  442. 

Shell  attaining  a  large  size,  elongated  and  rather  gradually  tapering; 
section  ovate,  the  antisiphonal  side  being  more  broadly  rounded  than  I  lie 
opposite  (or  very  rarely  a  little  flattened  '!) ;  aperture  of  the  same  form  as  the 
transverse  section  ;  extension  of  the  lip  on  the  siphonal  side  long,  tapering, 
and  narrowly  rounded  at  the  end  :  lateral  sinuses  of  same  deep,  and  about  hall 
in  one-third  the  greater  diameter  of  the  shell ;  antisiphonal  margin  of  the  lip 
prominently  rounded  in  outline;  surface  of  young  and  medium-sized  speci- 
mens generally  nearly  smooth,  while  the  uou-septate  part  of  the  adult  shell  is 

*  Am.  Jonni.  Couch.,  II,  76, 18(i(i.  t  Proceed.  Acad.  Nat.  Sci..  January,  1855,  p.  265. 

!  Sec  .Mem.  Am.  Aead.  Arts  and  Sci.,  Hoston.  V  (u.  s. ),  pi.  \  i. 
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provided  with  broad,  undefined,  obliquely -transverse  ridges,  or  undulations, 
thai  arch  parallel  t<>  the  obscure  lines  of  growth,  and  become  nearly  or  quite 
obsolete  as  they  approach  the  siphonal  side,  on  which  they  are  rarely  repre- 
sented by  very  small,  irregular  ridges,  scarcely  distinct  from  the  marks  of 
growth. 

Septa  moderately  closely  arranged,  or  sometimes  a  little  crowded; 
siphonal  lobe  nearly  twice  as  wide  as  long,  and  provided  with  two  large 
terminal,  widely  separated,  more  or  less  spreading  branches,  each  of  which 
has  sometimes  three,  and  sometimes  two,  nearly  equal,  digitate  branchlets  at 
the  end,  and  two  or  three  similar  lateral  ones  on  the  outer  side;  first  lateral 
sinus  about  as  wide  as  long,  but  narrower  than  the  siphonal  lobe,  and  divided 
at  the  free  end  into  two  short,  nearly  equal  branches,  each  of  which  is  again 
less  deeply  subdivided  into  about  two  to  three  or  four  sinuous,  spreading  and 
digitate  branchlets  ;  first  lateral  lobe  oblong-ovate,  being  longer  and  narrower 
than  the  siphonal  lobe,  and  deeply  divided  at  its  vnd  into  two  very  nearly 
equal  branches,  with  each  from  four  to  five  spreading  and  digitate  subdi- 
visions, in  part  generally  so  arranged  as  to  give  the  main  branches  a  tripartite 
appearance  at  their  extremities;  second  lateral  sinus  of  nearly  the  same  size 
as  the  first,  and,  excepting  in  unimportant  details,  similarly  branched  and 
subdivided  ;  second  lateral  lobe  broader  and  shorter  than  the  first,  and  bear- 
ing two  large,  equal,  tripartite,  sinuous,  and  digitate  terminal  branches,  and 
small  digitate  and  simple  lateral  branchlets;  third  lateral  sinus  much  smaller 
than  either  of  the  others,  with  two  unequal,  short,  sinuous,  and  dentate  ter- 
minal divisions,  and  a  few  irregular,  short,  smaller  lateral  spurs;  dorsal  or 
antisiphonal  lobe  (ventral  lobe  of  d'Orbigny  and  others)  scarcely  as  large  as 
one  of  the  terminal  branches  of  the  siphonal  lobe,  longer  than  wide,  with 
three  or  four  small  lateral  branches,  and  normally  a  trifid  free  extremity.* 

No  specimens  of  this  shell,  so  tar  as  I  am  informed,  have  yet  been 
found  in  a  condition  to  give  exact  measurements  of  an  entire  example. 
Fragments,  however,  are  not  uncommon,  measuring  about  two  and  a  half 
inches  in  their  greater  diameter  by  about  two  inches  in  their  smaller,  near 
the  aperture  ;  and  one  septate  fragment  before  me  measures  3. GO  inches  by 
3.10  inches  in  diameter.  From  the  average  taper  of  numerous  fragments,  it 
is  probable  that  the  length  of  large  unbroken  individuals  maybe  nearly  three 
feet. 

This  species  varies  more  or  less  in   convexity  and  general  form,  as  well 

*  This  lobe,  in  the  particular  septum  figured  on  plate  W,  is  abnormally  bifid  at  the  end. 
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as  in  the  details  of  its  septa;  some  specimens  tapering  more  rapidly  than 
others,  so  that  measurements  of  the  angle  of  divergence  from  the  smaller 
extremity  are  not  always  precisely  the  same.  In  most  of  the  medium-sized 
and  smaller  fragments,  the  lateral  ridges,  or  undulations,  are  nearly  or  quite 
wanting,  as  in  that  figured  on  our  plate  20*;  while,  in  other  larger  pieces  of 
the  non-septate  portion,  they  are  often  well  marked,  as  in  that  illustrated  in 
the  Memoirs  of  the  American  Academy  of  Arts  and  Sciences,  Boston,  V 
(n.  s.),  plate  v,  fig.  1  a. 

Some  of  the  more  strongly  undulated  specimens  of  this  shell  resemble 
'  B.  anceps,  Lamarck;  but  it  is  evidently  a  much  larger,  more  robust,  and  more 
rapidly  tapering  species,  and  is  never  carinated  on  the  siphonal  side,  as  B. 
anceps  is  illustrated  by  d'Orbigny  and  some  other  European  authors;  while 
the  lobes  and  sinuses  of  its  septa  are  proportionally  deeper,  and  differ  some- 
what in  their  details.  In  addition  to  these  differences,  none  of  our  numerous 
specimens,  of  such  small  sizes  as  those  of  B.  anceps  often  figured  with  strong 
lateral  undulations,  show  this  character. 

It  seems,  however,  to  be  more  nearly  allied  to  B.  Faujasi,  Lamarck, 
which  some  confound  with  B.  anceps.  In  its  oval  section,  rounded  siphonal 
side,  and  even  the  details  of  its  septa,  it  certainly  agrees  very  nearly  with  B. 
Faujasi,  as  sometimes  illustrated  by  European  authors.  But  its  very  much 
larger  size,  more  robust  general  appearance,  and  more  rapidly  tapering 
form,  seem  to  me  to  separate  it  entirely  from  B.  Faujasi.  Dr.  Binkhorst, 
however,  cites  it  as  a  synonym  of  that  species  in  his  Monograph  of  the  Gas- 
teropoda and  Cephalopoda  of  the  Upper  Chalk  of  Limbourg;  but  for  the 
reasons  already  mentioned,  I  cannot  agree  with  him  on  this  point. 

Of  the  variations  of  form,  etc.,  noticed  among  tin1  specimens  believed  to 
belong  to  this  species,  the  following  are  worthy  of  note:  first,  those  with  a 
very  regularly  ovate  section,  such  as  represented  by  our  figures  2,  a,  b,  plate 
20,  which  seems  to  be  the  most  common  form  among  the  Upper  Missouri 
specimens.  Occasionally,  however,  we  meet  with  individuals  presenting  a 
more  broadly  ovate  section,  as  shown  by  our  figure  1,  l\  of  plate  20;  and 
although  slight  differences  may  be  observed  in  the  details  of  the  septa  ol 
some  of  the  specimens  of  these  two  forms,  as  shown  in  our  figures  1,  a,  and 
2,  d,  of  plate  20,  these  differences  are   not   greater   than    may   be  observed 

"The  outline-restoration  of  the  aperture  in  this  figure,  as  well  as  that  of  B.  conipressus  on  the  same 
plate,  is  intended  to  illustrate  the  form  of  the  lip  only,  and  not  the  length  of  the  non-septate  last  cham- 
ber, which  is  niueh  longer  than  these  outlines  would  indicate  ;  so  that  there  is  not  room  ou  the  plate  to 
show  the  lull  length  of  this  last  chamber. 


I X V ERTEBEATE  l'A hMi >XT< )L( )( 1 V. 


397 


Fig.  52 


between  those  of  different  individuals  <>!'  either  form.  Again,  we  sometimes, 
though  very  rarely,  meel  with  a  specimen  showing  a  still  inure  convex  sec- 
tion, as  represented  in  the  annexed  cut. 

This  latter  form  contrasts  so  strongly  with  the  others  that  we  were  at 
one  time  led  to   believe  it  a  distinct  species,  and   proposed  for  it  the  name 
Pig- 61.  B.  baculus  (Proceed.  Acad.  Nat.  Sci.   Philad.,  XITI,  445, 

1861).  As  I  can.  on  a  more  critical  examination,  make 
out  no  essential  difference  in  the  structure  of  its  septa, 
/  however,  from  those  of  the  other  forms,  1  am  now  inclined 
to  think  it  only  a  variety  of  B  ovatus,  notwithstanding 
its  much  more  nearly  circular  section.  I  am  the  more 
inclined  to  adopt  this  view,  because,  on  comparison  with 
New  Jersey  specimens,  generally'  regarded  as  belonging  to 
l|  /)'.  ovatus,  nearly,  but  not  quite,  as  great  differences  of  form 
are  found  to  exist  among  them.  Mr.  Conrad  has  also 
described  a  very  similar,  though  still  more  convex,  form, 
from  the  Cretaceous  rocks  of  Mississippi,  under  the  name 
B.  Spillmani  (Jour.  Acad.  Nat.  Sci.  Philad.,  Ill,  334,  pi. 
35,  tin  24)  :  hut  as  his  specimen  does  not  show  the  septa, 
I  have  no  means  of  making  comparisons  of  internal  struc- 
ture. 

Locality  and  position. — This  species  has  a  wide  geo- 
graphical range  in  this  country;  hut  no  form  figured  from 
foreign  localities  seems  to  belong  properly  to  it.  It  is 
common  in  New  Jersey,  Alabama,  and  at  numerous  locali- 
ties in  the  Upper  Missouri  country*.  Among  the  latter 
mav  he  mentioned  the  Great  Bend  of  the  Missouri  below 
Fort  Pierre,  near  the  base  of  the  Fort  Pierre  group;  also, 
in  the  upper  beds  of  the  same  on  Sage  Creek  and  Chey- 
Baculites   omtus,    var.    c,m)e  River  an<J  near  (lie  eastern  base  of  the   Black  Hills, 

baculus. 

Pig.  r>i.  Section  show-   all   in    Dakota.     It   likewise    occurs    along    the    Missouri, 

lug  its  round-ovate    between  Fort  Benton  and  Fort  Union,  and  on  the  Yellow- 
form. 
Fig.  52.  A  side-view  of   stone   River,   in   Montana,   as   well   as  at  many   localities 

>Ih'ii'.' "'  Pai  along  the  eastern   base  of  the  Rocky  Mountains  and  else- 

where in  Colorado.  It  ranges  all  through  the  Fort  Pierre  group,  and  up 
into  the  Fox  Hills  beds  of  the  Upper  Missouri  Cretaceous  series. 

■  Say's  type  specimens  coins  from  Monmouth  County, New  Jersey. 
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B  :i  c  n  B  i  t  e  s    grandis,    H.  &  M. 

Plate  3:!,  figs.  1,  a,  h,  c,  ami  annexed  ruts. 

BaculUen  grandis,  Hall  and  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Sci.  Boston,  V  (n.  a.),  402,  pi.  vii,  figs. 
1  and  -2:  pi.  viii,  figs.  1  and  -2;  and  pi.  vi.  fig.  10.— Gabb  (18(11),  Synop.  Moll.  Cret. 
Form.. -21.— Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  23. 

The  form  represented  by  the  figures  on  our  plate  33  is  only  known  by 
the  specimen  there  figured,  and  is  merely  referred  very  doubtfully  to  B. 
grandis.  l\'  it  belongs  to  that  species  or  variety  at  all,  it  of  course  must 
either  be  a  part  of  a  small  specimen,  or  a  fragment  from  below  the  undu- 
lated part  of  a  large  one.  It  presents  an  ovate  section,  with  a  convexity 
equaling  about  two-thirds  its  greater  diameter.  It  is  not  quite  so  obtuse  on 
the  siphonal  side,  nor  so  flattened  on  the  antisiplional  surface,  as  the  corre- 
sponding part  of  the  septate  portion  of  the  typical  B.  grandis.  Like  this 
part  of  both  B.  grandis  and  B.  ovatus,  it  is  entirely  without  lateral  undulations  ; 
while  in  the  characters  of  its  septa,  it  will  be  seen  from  our  figure  to  be  about 
intermediate  between  those  two  forms  ;  the  differences  from  each  being  rather 
in  minor  details.  The  terminal  branches  of  its  lateral  lobes,  however,  are  more 
like  those  of  B.  grandis,  but  its  antisiphonal  lobe,  and  some  of  the  details  of 
the  others,  are  more  nearly  as  in  B.  ovatus.  As  the  published  figure  of  a 
septum  of  B.  grandis  was  made  out,  however,  from  a  somewhat  weathered 
cast,  composed  of  coarse  material,  the  details  of  its  lobes  and  sinuses  may  not 
have  been  very  exactly  determined,  particularly  the  form  of  its  antisiphonal 
lobe,  which  was  only  obscurely  seen  in  the  type-specimen. 

From  the  intermediate  characters  of  the  specimen  figured  on  our  plate 
33,  between  B.  ovatus  and  B.  grandis,  I  am  in  doubt  in  regard  to  which  of 
these  forms  it  should  be  referred  ;  and  the  existence  of  such  a  type  raises  the 
question  whether  even  the  type-specimens  of  B.  grandis  may  not  really  be 
very  large  examples  of  B.  ovatus.  To  any  person  onh  familiar  with  speci- 
mens of  Say's  species  of  small  and  medium  sizes,  such  as  are  usually  seen,  this 
suggestion  will  undoubtedly  appear  very  improbable.  Yet,  with  the  large 
collection  of  specimens  now  before  me,  of  all  sizes,  from  the  very  young  up 
to  individuals  nearly  as  large  as  the  largest  type-specimen  of  B.  grandis,  all 
apparently  inseparable  from  B.  ovatus,  the  improbability  of  the  specific 
identity  of  these  two  forms  is  not  so  striking  as  might  be  supposed  ;  though  I 
am  not  contending  that  this  can  be  clearly  established  from  the  collections 
yet  known. 
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One  very  large  specimen  now  before  me  from  Colorado  (1  do  nol  know 
the  exact  locality),  imperfect  al  both  ends,  and  aboul  half  its  length  consist- 
ing of  the  septate  portion,  measures  nearly  twenty-three  inches  in  length, 
with  its  greater  diameter  at  its  larger  end  about  3.90  inches  by  nearly  3.30 
inches,  and  at  its  smaller  aboul  '1. 00  inches  by  1.50  inches.  This  specimen 
presents  nearly  the  same  form  of  section,  and  the  strong,  large,  lateral  undu- 
lations on  its  non-septate  part  seen  in  II.  grandis.  Yet  the  two  terminal 
divisions  of  its  first  lateral  lobes,  instead  of  being  long  and  merely  digitate, 
are  short  and  distinctly  bifid  ;  the  subdivisions  being  armed  with  sharp,  pal- 
mately  spreading  (limitations,  more  nearly  as  we  generally  see  in  B.  ovatus, 
with  which  it  also  agrees  very  nearly  in  the  form  of  its  antisiphonal  lobe, 
and,  indeed,  in  the  details  of  its  other  lobes  and  sinuses.  So  we  here  have 
a  shell  agreeing  in  size,  the  form  of  its  section,  very  large  lateral  undulations, 
and  other  external  characters,  with  B.  grandis  ;  and  yet  in  the  characters  of 
its  septa  corresponding  much  more  nearly  with  B.  ovatus.  I  am  not  pre- 
pared at  present  to  decide  to  which  of  those  species  or  varieties  it  should 
lie  referred,  nor  yet  to  view  it  as  a  third  species  distinct  from  both  I 
rather  incline,  however,  to  the  opinion  that  it  may  lie  only  a  very  large 
example  of  B.  ovatus. 

Fig.  53. 


Baculites  urandis  (sections). 
Fig.  f>3.  The  ovate  inner  figure  represents  the  form  of  a  section  of  a  medium-sized  specimen,  some  distance 
behind  tbe  last  septum  ;  the  middle  line  represents  the  form  of  the  section  of  the  non-septate 
part  of  a  large  specimen, measuring  between  the  undulations;  and  the  outer  line  that  of 
same,  measuring  over  tin-  undulations  farther  forward.  (Reproduced  from  the  original  illus- 
tration). 
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Fig.  54. 


Fig.  54.  A  septum  of  same  from  a  smaller  specimen,  magnified  about,  one-third  larger  than  the  natural 
size. — (After  Hall  and  Meek.) 

In  order  to  give  the  student  belter  means  of  comparing  B.  grandis  with 
B.  ovatus  than  the  figures  of  the  form  referred  doubtfully  to  the  former  on 
plate  83  afford,  the  preceding  cuts  from  the  original  published  figures  of 
B.  grandis  are  added. 

Locality  and  position — The  type-specimens  of  B.  grandis  were  found  in 
the  Bad  Lands  of  Dakota,  in  the  very  upper  beds  of  the  Cretaceous,  exposed 
by  ravines  cut  down  through  the  Tertiary  bone-beds.  The  specimen  here 
doubtfully  referred  to  it,  and  figured  on  plate  3.'!.  came  from  the  Cheyenne 
River,  near  the  Black  Hills,  Dakota.  The  beds  at  both  localities  seem  to 
belong  to  the  Fox  Hills  group  of  the  Upper  .Missouri  Cretaceous  series. 

I!  :s  <•  ii  B  i  l  '.  ■ «.    compress  us,    Say. 
Plate  20,  figs.  3,  a,  b,  c. 

Baciditcs  compressus,  Say  (1821),  Am.  Jour.  Sei.  and  Arts,  II,  41. — Morton  (18:34),  Synop.  Org.  Remains 
Cret.  Group  of  (be  U.S.,  43,  pi.  ix,  lig.  1 ;  and  Jour.  Acad.  Xat.  Sci.  Philad.,  VIII,  -211.— Hall 
and  Meek  ( 1^."4),  Mem.  Am.  Aead.  Arts  and  Sei..  Boston,  V  (n.  B.),400,  pi.  v,  fig.  2;  and  pi.  vi,  figs. 
8  and  9.— Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  421.— Meek  (1864), 
Smithsoniau  Check-List  XT.  Am.  Cret.  Fossils,  23. 

Shell  attaining  a  large  size,  rather  rapidly  tapering,  particularly  in  the 
young,  or  near  the  smaller  extremity  of  adult  specimens,  strongly  compressed 
laterally  in  medium-sized  examples,  but  more  convex  in  the  young  and 
toward  the  larger  extremity  of  large  adults;  non-septate  portion  of  fully- 
developed  specimens,  provided  with  large,  broad,  lateral  undulations;  lines  ol 
growth  .generally  obscure;  siphonal  margin  sometimes  crossed  by  small, 
undefined  wrinkles;  transverse  section,  like  the  outline  of  the  aperture, 
varying  with  size  and -age,  being  ovate  in  very  small  specimens,  strongly 
compressed  in  medium-sized  examples,  and  proportionally  more  broadly 
ovate  in  the  large  adult. 
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Septa  usually  crowded,  and  with  lobes  and  sinuses  deeply  divided  into 
slender  branches ;  siphonal  lobe  nearly  twice  as  wide  as  long,  and  provided 
with  two  widely-separated,  tripartite  and  digitate  terminal  branches,  and  one 
smaller  digitate  lateral  branch  on  each  side;  first  lateral  sinus  as  long  as  the 
siphonal  lobe,  but  not  much  more  than  halt"  as  wide,  and  very  deeply  divided 
at  the  end  into  two  equal  tripartite  and  digitate  branches,  with  spreading 
subdivisions;  first  lateral  lobe  longer  than  the  siphonal  lobe,  and  about  half 
as  wide,  with  two  small,  parallel,  sharply  digitate,  termimal  brandies,  stand- 
ing, as  it  were,  on  a  stem  formed  by  the  very  narrow  body,  which  also  sup- 
ports on  each  side  two  opposite,  sharply  digitate  lateral  branches,  one  pair  of 
which  shows  more  or  less  tendency  to  tripart  division;  second  lateral  sinus 
usually  a  little  longer,  but  otherwise  very  similar  to  the  first;  second  lateral 
lobe  shorter  and  broader  than  the  first,  and  provided  with  two  equal  tripartite 
and  digitate,  spreading  terminal  branches,  with  much  smaller,  irregular,  lat- 
eral branchlets;  third  lateral  sinus  usually  not  larger  than  one  of  the  main 
terminal  branches  of  the  others,  and  deeply  bifurcated  at  the  end,  the  divis- 
ions being  more  or  less  subdivided,  or  merely  digitate  ;  antisiphonal  lobe 
generally  only  about  half  as  long  as  the  second  lateral,  and  much  narrower, 
with  two  to  four  very  small  lateral  branches,  or  mere  digitations  on  each  side, 
and  one  small,  tridentate,  terminal  division. 

As  with  B.  ovatus,  this  species  is  only  known  in  the  condition  of  broken 
specimens,  from  which  accurate  measurements  of  the  entire  shell  cannot  be 
given.  It  evidently  attained  as  large  a  size  as  B.  ovatus ;  some  of  the  larger 
fragments  of  the  septate  part  measuring  about  3.50  inches  in  their  greater 
diameter,  by  2.20  inches  in  their  smaller  diameter. 

This  shell,  as  may  be  seen  from  the  illustrations  and  descriptions,  is 
rather  nearly  related  to  B.  ovatus,  but  in  most  cases  may  be  distinguished  by 
its  decidedly  more  compressed  form  in  medium-sized  specimens,  and  differ- 
ences in  the  details  of  the  septa.  These  differences  are  most  strongly  marked 
in  the  form  of  the  first  lateral  lobe,  which  nearly  always  differs  from  that  of 
B.  ovatus,  not  only  in  having  a  more  slender  body,  and  like  the  other  lobes 
more  sharply  digitate  branches,  but  in  also  having  its  two  terminal  branches 
smaller,  and  standing  as  it  were  on  a  narrow  stem. 

An  extensive  series  of  specimens  of  this  shell  shows  that  the  young  is 
more  rapidly  tapering  than  at  any  later  stage  of  its  growth,  and  that  its  sec- 
tion is  then  proportionally  less  compressed.  Soon,  however,  it  became,  more 
.51  h 
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compressed  toward  the  larger  extremity  of  specimens  three  inches  or  so  in 
length.  At  a  somewhat  larger  size,  say  an  inch  in  diameter,  the  compression 
becomes  more  marked ;  and  at  one  and  a  half  to  about  two  inches,  it  is  pro- 
portionally most  strongly  developed.  Beyond  this,  the  proportional  convexity 
increases  again,  until  it  is  about  as  great  as  usual  in  B.  ovatus,  though  the 
greatest  convexity  is  near  the  antisiphonal  side,  from  which  the  lateral  sur- 
faces converge  with  only  moderate  convexity  to  the  very  narrowly-rounded 
periphery,  so  that  the  section  of  the  non-septate  portion  of  these  larger 
adult  examples  assumes  an  ovate-subtrigonal  outline. 

These  different  forms  of  the  shell  at  different  stages  of  its  growth  are 
illustrated  by  the  following  outline  cuts;  the  outer  line  showing  the  section 
of  an  adult  shell;  and  the  next  within,  its  section  at  medium  size,  where  it 
is  most  compressed  ;  while  the  others  show  its  more  oval,  or  less  compressed 
section  at  smaller  sizes. 

Dr.  Morton  in  this  country,  and  M.  d'Orbigny  and  some  others  in  Europe, 
have  regarded  this  shell  as  only  a  variety  of  B.  ovatus,  Say  ;  while  Dr.  Bink- 
horst,  in  his  Monogr.  des  Gasterop.,  et  Cephalop.  de  Craie  Sup.  du  Lim- 
bourg,  page  41,  on  the  contrary,  cites  it  as  a  synonym  of  B.  Fanjasi,  Lam- 
arck. In  the  latter  opinion,  however,  I  cannot  by  any  means  concur.  In 
regard  to  its  relations  to  B.  ovatus,  however,  there  are  some  reasons  for 
doubt.  The  distinctions  between  this  shell  and  B.  ovatus,  as  here  defined 
and  illustrated,  hold  good  in  a  very  great  majority  of  instances,  through 
large  collections,  including  many  hundreds  of  specimens  of  all  sizes.  Still, 
however,  we  meet  with  an  occasional  fragment,  with  the  compressed  form 
and  slender  and  sharply-digitate  lobes  of  B.  ovatus,  having  the  little  sinus 
between  the  two  terminal  divisions  of  its  first  lateral  lobe  so  deep  as  to 
obliterate  entirely  the  stem-like  part  usually  supporting  them,  and  thus  to 
give,  with  the  two  adjacent  lateral  branches,  a  quadripartite  appearance,  as 
in  B.  ovatus,  instead  of  the  usual  tripartite  arrangement  with  the  middle 
division  bifid,  as  we  nearly  always  see  in  B.  compressus.  Again,  on  the  other 
hand,  we  very  rarely  see  fragments  with  the  ovate  form  of  B.  ovatus,  and 
the  slender,  deeply  divided,  aud  very  sharply  digitate  lobes  of  B.  compressus, 
showing  the  terminal  divisions  of  the  first  lateral  lobe,  very  nearly  as  in  B. 
compressus,  though  supported  by  a  shorter  stem-like  portion  of  the  body  of 
the  lobe  than  we  nearly  always  see  in  the  latter. 
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"Whether  or  not  these  few  intermediate  types  warrant  the  conclusion 
Fig- 55.  that  the  two  forms  merely  rep- 

resent different  sexes,  or  varie- 
ties of  one  species,  is  a  question 
in  regard  to  which  there  will 
probably  be  different  opinions. 
In  view  of  the  fact,  however, 
that  the  compressed  form  has, 
so  far  as  I  am  aware  at  this 
time,  probably  only  been  found 
in  the  far  West,  where  it  some- 
times occurs  with  the  ovalus 
form,  and  in  other  cases  where 
the  latter  has  not  been  found, 
I  am  not  yet  satisfied  that  they 
do  not  rejjresent  two  closely- 
allied,  but  distinct  species,  with 
a  tendency  of  their  varieties  to 
blend  together. 

Locality  and  position. — 
Say's  type-specimens  of  B. 
comjwessus  were  from  the 
Upper  Missouri,  where  they 
were  found  near,  or  at,  the 
Great  Bend  below  Fort  Pierre, 
in  the  Fort  Pierre  group  of  the 
Upper  Missouri  Cretaceous 
series.  A  part  of  our  speci- 
mens came  from  the  same 
locality  and  position  ;  while  we 
have  many  others  from  higher 
positions  in  the  same  forma- 
tion on  Sage  Creek,  under  the 
Tertiary  at  the  Bad  Lands,  and 
on  Cheyenne  River;  also,  from 
near  the  mouth  of  (lie  latter,  in  Dakota.     It  likewise  occurs  near  Milk  River, 


BacuWes  compressus. 
Fig.  55.  Outlines  showing  forms  of  sections  at  different  stages 

of  growth. 
Fig.  56.  Part  of  the  non-septate  portion  oi  a  large  specimen, 

showing  lateral  undulations. 
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above  Fort  Union,  as  well  as  at  several  localities  along  the  eastern  base  of 
the  Rocky  Mountains,  farther  south.  I  have  never  seen  it  from  New  Jersey, 
or  any  other  locality  east  of  the  Mississippi,  though  my  friend  Mr.  Gabb  cites 
New  Jersey  as  one  of  its  localities,  in  his  Synopsis  of  Cretaceous  Mollusca. 

Baculites    a s p e r ,   Morton ? 

Plate  39,  figs.  10,  <r,  d  (not  b,  c). 

Baculites  asper,  Morton  (1834),  Synopsis  Org.  Rem.  Cret.  Group  U.  S.,  43,  pi.  i,  figs.  12  and  13  ;  and  pi.  xiii, 
fig.  2.— Gabb  (1861),  Proceed.  Acad.  Nat,  Sci.  Philad.,  XIII,  394,  pi.  iii,  fig.  4.— Meek 
(1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  23. 

Baculites  asperoules,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  421  (without  description). 

Of  the  form  here  referred  doubtfully  to  Dr.  Morton's  B.  asper,  only  frag- 
ments are  yet  known.  It  is  a  small,  very  gradually  tapering  shell,  with  an 
ovate  section,  and  ornamented  along  each  side,  near  the  antisiphonal  margin, 
both  on  the  septate  and  n'on-septate  portions,  by  a  row  of  rather  distantly 
separated,  node-like  prominences,  that  show  the  faintest  perceivable  tendency 
to  extend  obliquely  forward  and  toward  the  siphonal  side,  as  undulations, 
parallel  to  the  lines  of  growth. 

At  the  time  we  proposed,  in  a  list,  to  name  this  shell  as  a  new  species, 
we  only  knew  Dr.  Morton's  species  B.  asper,  from  his  very  brief  description 
and  figures  of  the  exterior  of  fragments,  without  illustrations  or  description 
of  its  septa.  Since  that  time,  Mr.  Gabb  has  published  a  figure  of  its  septa, 
as  made  out  by  him  from  Dr.  Morton's  original  type-specimen;  and  on  com- 
parison with  this  figure,  although  it  shows  some  rather  marked  differences  in 
the  details  of  the  lobes  and  sinuses,  from  the  form  here  under  consideration, 
I  am  rather  inclined  to  think  that  it  may  not  be  distinct  from  Dr.  Morton's 
species,  especially  as  it  agrees  so  nearly  in  size,  form,  and  nodes  with*  his 
type.  The  more  observable  differences  consist  in  the  relatively  narrower 
form  and  more  deeply  sinuous  character  of  the  lateral  sinuses  of  our  shell, 
and  its  proportionally  longer  and  more  deeply-divided  second  lateral  lobe. 
Still,  we  sometimes  see  quite  as  marked  differences  in  the  septa  of  different 
individuals  of  B.  ovatus.  Indeed,  the  septa  of  our  type,  as  well  as  those  of 
B.  asper,  present  no  very  essential  difference  from  those  of  B.  ovatus,  though 
both  are  readily  distinguished  from  the  last-mentioned  species  by  their 
smaller  size,  and  the  possession  of  distant  node-like  prominences  on  both  the 
septate  and  non-septate  portions,  instead  of  obliquely-curved  transverse  ridges 
or  undulations  along  the  sides  of  the  non-septate  part  only. 


[NVBRTEBEATE  PALAEONTOLOGY.  405 

My  friend  Mr.  Grabb,  finding  the  septa  of  B.  asp&r  corresponding  rather 
nearly  with  those  of  B.  anceps,  Lamarck,  adopted  the  conclusion  that  these 
forms  are  really  only  varieties  of  one  species.  To  me,  however,  it  seems 
that  Ihe  more  gibbous  form  and  more  rounded  siphonal  side  of  B.  asper, 
together  with  its  rows  of  node-like  prominences,  instead  of  curved  undula- 
tions or  ridges,  ought  to  separate  it  from  B.  anceps.  A  considerable  time 
and  attention  devoted  to  the  study  of  specific  differences  in  this  genus  has 
led  me  to  the  conclusion  that  we  cannot  always  rely  upon  the  septa  alone, 
in  separating  species,  but  that  we  must  also  take  into  consideration  external 
characters  of  size,  form,  ornamentation,  &c.  For  instance,  if  we  unite  B. 
asper  and  B.  anceps,  on  account  of  the  similarity  of  the  septa,  without  regard 
to  other  characters,  I  cannot  see  how  we  can  avoid  also  including  B.  ovatus, 
and  the  gigantic  B.  grandis,  in  the  same  species.  I  can  agree  with  Mr. 
Gabb,  however,  in  the  opinion  that  B.  carinatus,  Morton,  is  almost  certainly 
not  distinct  from  B.  anceps,  Lamarck. 

Dr.  Roemer  has  (in  his  Kreidebildungen  von  Texas,  pi.  ii,  figs.  2,  a,  b, 
c,  d)  illustrated  a  small  Baculites  that  he  refers  to  B.  asper,  Morton,  which 
seems  to  me  hardly  identical  with  Morton's  species.  At  least,  it  differs  in 
having  short,  curved,  angular  prominences  along  each  side,  instead  of  rounded 
nodes.  He  does  not  figure  the  septa,  however,  so  we  have  not  the  means  of 
making  comparisons  of  internal  characters. 

The  little  fragment  represented  by  figures  10  b,  c,  of  our  plate  3(J,  was 
at  first  thought  possibly  to  belong  to  the  same  species  as  that  from  which 
the  drawings  10,  a,  d,  were  made;  but  I  can  scarcely  doubt  now  that  it  rep- 
resents a  distinct  species,  its  strong,  oblique,  nearly  straight  ridges  or  undu- 
lations, extending  entirely  across  the  sides,  being  a  very  marked  feature, 
contrasting  strongly  with  the  node-like  prominences  on  the  other  specimen 
represented  by  figures  10,  a,  d.  Although  I  have  here  referred  the  latter 
provisionally  to  B.  asper,  Morton,  its  identity  with  that  species  is  still  an 
unsettled  question,  and  it  may  yet  have  to  be  separated  under  another  name. 
In  that  case,  I  would  beg  leave  to  substitute  the  name  B.  asperiformis  for  it, 
instead  of  B.  asperoides,  which  was  inconsiderately  used  in  a  list  only,  with- 
out a  description,  and  is  objectionable  in  construction. 

Locality  and  position. — Near  the  mouth  of  Judith  River,  Montana;  in 
beds  holding  a  position  near  the  top  of  the  Fox  Hills  group  of  the  Upper 
Missouri  Cretaceous  series. 
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Baculites    anccps,    var.    o  b  t  u  s  u  s . 

Baculites  vertebralis,  Defrance  (1810),  Diet.  Sci.  Nat.  Suppl.  Ill,  1C8  (and  of  some  others,  not  of  Lamarck, 
1801). 

Baculites  dissimilis,  Desmarest  (1817),  Jour.  Phys.,  LXXXV,  48,  pi.  ii,  figs.  4-6.— Dellaau  (1825),  Mon.  Amm. 
et  Goniat.,  155. 

Baculites  anceps,  Lamarck  (1822),  An.  sans  Vert.,  II,  648.— D'Orbiguy  (1825),  Tab.  des  Ceph.,  75 ;  and  (1840), 
Paleont.  Fr.  Terr.  Cr<5t.,  I,  565,  pi.  139,  tigs.  1-7.— Deshayes  (1830),  Eccyc.  Mdth,  XII, 
108  ;  and  (1831)  Coq.  Car.,  224,  pi.  6,  fig.  2.— Bronn  (1837),  Leth.  Geog.,  732,  tab.  33,  fig. 
5.— Heisinger  (1837),  Leth.  Suec,  31,  tab.  v,  fig.  2.— Eoemer  (1852),  Kreid.  von  Texas, 
36,  taf.  II,  fig.  3,  a,  b,  c,  (d,  <•,/,  g  ?)— Binkhorst  (1861),  Monogr.  Gast.  et  des  Ceph.  Craie 
Sup.  du  Limbourg,  42,  pi.  v,  figs.  3,  a,  b,  c. — Gabb  (1861),  Proceed.  Acad.  Nat.  Sci. 
Philad.,XII,395  ;  and  of  numerous  others. 

Baculites  Faujasi  (part),  De  Haan  (1825),  Monogr.  Amm.  et  Goniat.,  155  ;  and  of  some  others. 

Baculites  carinatus,  Morton  (1834),  Synop.  Org.  Rem.  Cret.  Form.  U.  S.,  44,  pi.  xiii,  fig.  1. 

1  Baculites  Tippaensis,  Conrad  (1858),  Jour.  Acad.  Nat.  Sci.  Philad.,  Ill,  334,  pi.  35,  fig.  27. 
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Baculites  anccps,  var.  obtusus. 

Fig.  57.  A  side-view  of  non-septate  part,  natural  size. 

Fig.  58.  A  septum  magnified  to  about  twice  and  a  half  the  natural  diameter. 

Fig.  59.  An  antisiphoual  view  of  a  septate  fragment,  showing  this  part  of  the 

shell  to  be  also  distinctly  undulated. 
Fig.  CO.  A  section  of  last,  showing  its  obtusely-rounded  siphonal  margin. 

Shell  small,  very  slender,  and  very  gradually  tapering  ; 
section  ovate,  being  rounded  or  slightly  flattened  on  the 
antisiphoual  side,  and  more  narrowly  rounded,  or  some- 
times obtusely  subangular,  and  often  crossed  by  scarcely  perceptible  little 
ridges  on  the  siphonal  margin ;  lateral  surfaces  ornamented  by  strong,  regu- 
lar, arcuate  costse,  or  undulations,  that  sometimes  become  nearly  obsolete 
toward  the  smaller  extremity;  septa  moderately  distant;  siphonal  lobe  wider 
than  long,  with  two  widely-separated,  diverging,  digitate,  terminal  branches, 
and  lateral  digitations ;  first  lateral  sinus  slightly  longer,  and  distinctly  nar- 
rower than  the  siphonal  lone,  and  provided  with  two  short,  subequal,  sinuous 
and  digitate  terminal  divisions,  with  one  much  smaller,  slightly  sinuous, 
lateral  branch  on  either  side  near  the  terminal  ones,  and  a  few  other  smaller 
lateral  digitations ;  first  lateral  lobe  of  nearly  the  same  size  and  form  as  the 
first  lateral  sinus,  excepting  that  its  short  principal  lateral  branches  are 
broader;  second  lateral  sinus  slightly  larger,  but  in  other  respects  agreeing 
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closely  in  its  details  with  the  first ;  second  lateral  lobe  as  long  on  the  siphonal 
side  as  the  first,  but  broader,  with  two  very  short,  digitate,  terminal  branches, 
and  short,  nearly  simple,  lateral  digitations;  antisiphonal  lobe  small,  nearly 
ovate,  and  provided  with  one  terminal  and  about  three  short,  nearly  or  quite 
simple,  lateral  digitations. 

Length  unknown ;  greater  diameter  at  the  larger  end  of  a  specimen, 
consisting  of  a  portion  of  the  non-septate  part,  incomplete  at  both  ends,  0.75 
inch  ;  smaller  diameter  of  same,  measuring  across  so  as  to  include  the  undu- 
lations, 0.60  inch;  same,  between  the  undulations,  0.50  inch. 

I  refer  this  little  Baculite  to  B.  anceps  with  some  doubts,  because  the 
specimens  have  the  siphonal  side  more  obtusely  rounded  than  is  generally 
shown  in  the  figures  of  European  forms  usually  referred  to  that  species ; 
while  the  lobes  and  sinuses  of  its  septa  do  not  agree  very  closely  in  their 
details  with  the  published  figures  of  those  of  Lamarck's  species.  D'Orbigny 
seems  to  think  that  shell  generally  carinated  on  the  siphonal  side,  as  he  has 
illustrated  it ;  though  some  others  refer  to  it  forms  that  have  that  margin 
nearly  as  obtuse  as  in  our  shell.  Others  again  illustrate  it  as  having  that 
margin  narrow  and  prominent,  but  flattened  on  the  edge;  while  Dr.  Roemer 
refers  to  it  a  Texas  form  even  more  obtuse  on  that  side  than  any  of  our  speci- 
mens. 

Whether  or  not  the  true  B.  anceps  really  varies  to  such  an  extent  as  to 
include  all  of  these  and  other  forms  that  have  been  referred  to  it,  I  am 
unable  to  express  any  positive  opinion  of  my  own,  not  having  had  an  oppor- 
tunity to  study  an  authentic  series  of  European  specimens  of  these  forms. 
If  I  may  be  permitted  to  judge,  however,  from  published  figures  and  descrip- 
tions, I  should  think  that  shells  belonging  to  more  than  one  species  have 
been  included  under  Lamarck's  name.  For  this  reason,  I  have  not  cited  in 
the  synonymy  several  names  representing  forms  with  which  I  am  not  well 
acquainted,  but  which  have  been  by  others  referred  to  B.  anceps. 

That  our  shell,  however,  is  identical  with  the  Texas  form  referred  by 
Dr.  Roemer  to  B.  anceps,  I  can  scarcely  entertain  a  doubt ;  and,  although  it 
has  its  siphonal  side  more  obtuse  than  Dr.  Morton's  B.  carinatus,  it  may 
possibly  be  specifically  identical  with  that  shell,  which  agrees  well  with  B. 
anceps,  as  figured  by  d'Orbigny,  excepting  in  some  of  the  less  important  details 
of  the  septa.  Mr.  Gabb  has  expressed  the  opinion  that  Morton's  B.  asper  is 
also  a  synonym  of  B.  anceps;  but  in  this  opinion  I  am   not  at  present  pre- 


408    UNITED  STATES  GEOLOGICAL  SURVEY  OF  THE   TERRITORIES. 

pared  lo  concur.  If  Z?.  anceps  includes  Morton's  B.  asper,  however,  the  form 
here  doubtfully  referred  to  the  latter  should  also  most  probably  be  included 
under  Lamarck's  name. 

That  the  shell  here  under  consideration,  as  well  as  the  others  mentioned, 
are  all  specifically  distinct  from  Say's  B.  ovatus  and  B.  compressus,  I  see  no 
reason  whatever  to  doubt.  The  form  here  described  agrees  well  in  its 
transverse  section  with  B.  ovatus,  Say,  and  also  presents  no  essential  differ- 
ences in  its  septa ;  but  it  contrasts  very  strongly  with  that  species  in  size,  as 
well  as  in  other  respects,  being  very  much  smaller,  proportionally  more 
slender,  more  gradually  tapering,  and  much  more  strongly  undulated.  Its 
undulations  also  extend,  well  defined,  farther  downward  upon  the  septate 
part  of  the  shell.  That  it  is  not  the  young  of  B.  ovatus  is  clearly  shown  by 
comparing  it  with  specimens  of  that  species  of  its  own  size,  the  latter  being 
always  without  lateral  undulations,  and  decidedly  more  rapidly  tapei'ing.  I 
have  no  doubt  that  this  little  shell  represents  the  adult  size  of  the  species  to 
which  it  belongs. 

It  seems  rather  questionable  whether  Lamarck's  name  B.  anceps  ought 
to  be  retained,  instead  of  B.  dissimilis,  Desmarest,  which  latter  has  priority 
of  date.  Desmarest's  name  has  been  generally  rejected,  however,  because  it 
was  founded  on  the  merely  accidental  condition  of  his  type-specimen,  which 
had  the  undulations  of  one  side  worn  off,  so  as  to  make  its  opposite  sides 
dissimilar. 

Locality  and  position. — Deer  Creek,  on  the  North  Platte;  from  the  Fox 
Hills  group  of  the  Upper  Missouri  Cretaceous  series.  As  generally  under- 
stood, Lamarck's  species  also  occurs  in  New  Jersey,  Alabama,  and  perhaps 
in  Mississippi,  and  is  likewise  widely  distributed  in  the  Cretaceous  rocks  of 

Europe. 

ANCYLOCERATID^. 

Genus  ANCYLOCERAS,   d'Orbigny. 
Synon.-Bam.ites  (sp.),  Sowerby  and  others;  not  Parkinson,  1811. 

Ancyhcems,  d'Orbiguy  (1841),  Pale'ont.  Fr.  Terr.  Cre"t.,  I,  491. — Agassiz  and  Desor  (1842),  Germ. 
Trans.  Sowerby's  Min.  Couch.,  623. — Geinitz  (184f>),  Gruudr.  d.  Verst.,  302  (as  a  sub- 
genus under  JJamites). — Meek  and  Hayden  (1858),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,X, 
56.— Chenn  (1859),  Man.  Conch.,  1,92.— Ooster  (1860),  Cat.  Ceph.  des  Alpes  Suisses, 
part  V,  5.— Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  23.— Gabb 
(1864),  Palseont.  Cal.,  I,  78;  and  (1869)  ib.,  II,  138— Stoliczka  (1866),  PalsBont.  Iudica, 
I,  172.— Roemer  (1870),  Geol.  von  Oberschl.,  281. 
Ancylocerus,  King  (1844),  Ann.  and  Mag.  Nat.  Hist.,  XIV  (old  ser.),278. 

Etym. — ayiii:}.or,  curved  ;  ntpaQ,  a  horn. 
Examp. — Ancyloceras  Matlteronianum,  d'Orbigny- 

Shell  slender   and   elongated,  with   usually   an   oval   section,  the  whole 
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being  curved  on  the  same  plane  so  as  to  presenl  a  compressed-subelliptic 
general  outline;  first  turns  regularly  involute,  but  nut  in  contact,  after  which 
the  succeeding  portion  is  deflected  more  or  less  nearly  straight  away  from 
the  regular  curves  for  some  distance,  and  then  curves  back  in  the  form  of  a 
hook,  without  coming  in  contact  with  the  other  parts;  surface  generally 
ornamented  with  annular,  often  more  or  less  oblique,  nodose  or  spiniferous 
costae;  septa  symmetrically  divided  into  six  unequal,  branching,  and  digitate 
lobes,  all  of  which,  excepting  the  siphonal  one,  are  tripartitely  subdivided. 

This  <renus  is  nearly  related  to  the  elongated  section  of  Scaphi/cs,  such 
as  S.  Tvanii,  Puzos,  and  S.  gigas,  Sowerby,  from  which  it  only  differs  in 
form,  by  having  its  first  turns  coiled  so  as  not  to  come  in  contact ;  its  relations 
to  that  genus  being  exactly  the  same  as  Hanrites  to  Vty  choc  eras.  In  imper- 
fect specimens,  showing  only  the  elongated  and  hooked  body-part  of  these 
shells,  it  is  difficult  to  distinguish  this  genus  from  Hamltes ;  while  the  regu- 
larly-coiled portion  of  the  shell  must  be  with  equal  difficulty  distinguished 
from  Crwceratites  (usually  written  Crioceras)  of  Le'veille". 

The  genus  Ancyloceras  seems  to  have  first  appeared  during  the  deposi- 
tion of  the  Lower  Oolite,  and  ranges  into  the  Cretaceous,  being  mainly,  or 
possibly  entirely,  confined  to  the  lower  members  of  the  latter  series,  where  it 
attains  its  greatest  numerical  development.  It  is  entirely  unknown  in  the 
Tertiaries,  or  among  existing  mollusks. 

Ancyloceras!    u  n  c  n  in  ,   M.   &  H. 

Plate  21,  figs.  l,a,b. 
Ancyloceran  (Hamilcs)  uncum,  Meek  and  Hayden  (1858),  Proceed.  Acad.  Nat.  Sci.  Philad.,  X,  56. 

The  only  specimen  of  this  species  yet  found  is  imperfect  at  both  extrem- 
ities, and  consists  merely  of  a  portion  of  the  outer  chamber.  It  is  a  little 
compressed  laterally,  and  rather  abruptly  bent  in  the  form  of  a  hook,  after 
which  the  two  extremities  seem  to  be  extended  in  the  same  direction  and  on 
the  same  plane,  with  a  free  space  between,  equaling  near  the  curve,  aboul 
half  the  greater  diameter  of  the  larger  limb.  The  surface  is  ornamented  by 
rather  distinct,  annular  costse,  which  are  angular,  less  than  the  rounded 
depressions  between,  and  encircle  the  shell  rather  obliquely,  being  somewhat 
Hexuous  on  the  sides,  and  passing  straight  across  the  ventral  or  outer  side, 
where  they  support  two  rows  of  small  nodes.  The  costse  are  rather  obscure 
on    the    inner    side,   near  which    they    sometimes    bifurcate    at    the    curve. 

Greater  diameter,  1.73  inches;   smaller  diameter  about  1.22  inches. 
52   ir 
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I  know  nothing  of  the  septa  of  this  shell,  and,  without  seeing  the  other 
extremity,  it  is  impossible  to  determine  whether  it  is  an  Ancyloceras  or  a 
Samites.  It  may  be  at  once  distinguished,  even  in  fragments,  from  any  of  the 
forms  we  have  referred  to  the  genus  Heteroceras,  by  being  nearly  straight,  or 
only  bent  in  the  form  of  a  hook,  instead  of  forming  a  spiral  curve.  Its  larger 
size  and  oval  section  would  seem  rather  to  favor  the  conclusion  that  it  may 
be  an  Ancyloceras ;  but  its  position  in  the  Upper  Cretaceous  renders  this 
doubtful. 

Locality  and  position. — South  Fork  of  Cheyenne  River,  near  the  Black 
Hills,  where  it  was  found  in  the  Fort  Pierre  group  of  the  Upper  Missouri 
Cretaceous  series.     It  seems  to  be  a  rare  species. 

PTYCHOCERATIDiE. 

Genus  PTYCHOCERAS,  d'Orbigny. 

Synon.—Ptychoceras,  d'Orbigny  (1841),  Paleont.  Fr.  Terr.  Cre"t.,  1, 554.— Morris  (1843),  Brit.  Foss.,  184.— 
Desbayes  (1845),  in  Lamarck  (2e  e~d.),558.— Quenstedt  (1852),  Handb.  Petref.,  379.— 
Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  134.— Cbeuu  (1869), 
Man.  Conch.,  I,  95. — Meek  (18G4),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  23. — 
Stoliczka  (1866),  Palaeont.  Indica,  1, 193. 

T  Soleiwceras,  Conrad  (1860),  Jour.  Acad.  Nat.  Sci.  (n.  s.),  IV,  284. 

?  Diptychoceras,  Gabb  (1869),  Palteont.  California,  II,  143. 

Elym. — tttvxV,  a  fold ;  KSpac,  a  horn. 
Examp. — Ptychoceras  Emericiamts,  d'Orbigny. 

Shell  slender,  elongated,  terete,  at  first  straight,  but  at  more  advanced 
stages  of  growth  folded  abruptly  back  upon  itself  once  or  twice,  the  different 
limbs  growing  parallel  and  contiguous,  or  with  the  smaller  slightly  embraced 
by  the  larger ;  aperture  oval  or  subcircular,  with  the  inner  side  usually 
rather  sinuous;  septa  symmetrically  divided  into  six  generally  nearly  equal 
lobes  and  sinuses,  which  are  more  or  less  branched  and.  digitate;  siphun- 
cle  always  on  the  ventral  or  outer  side;  surface  of  the  young  shell  often 
nearly  smooth,  but  developing,  at  more  advanced  stages  of  growth,  oblique  or 
transverse  costse,  which  are  strongest  on  the  outer  side,  or  entirely  obsolete 
on  the  inner  or  dorsal  side. 

This  genus  seems  to  be  most  nearly  allied  to  Hamites  and  Hamulina, 
from  both  of  which  it  differs  in  having  its  folded  portions  in  contact  with 
each  other,  or  slightly  embracing,  instead  of  free.  Its  relations  to  Hamites 
are  therefore  precisely  the  same  as  the  elongated  forms  of  Scaphites  to  Ancy- 
loceras;  in  other  words,  it  is  a  Hamites  with  the  different  limbs  of  the  shell 
compressed  together. 


INVERTEBRATE  PALEONTOLOGY.  411 

The  original  typical  species  of  this  genus  only  show  the  shell  folded  hack 
upon  itself  once.  But  none  of  the  specimens  are  entire,  the  larger  folded 
portion  being  broken  so  that  it  is  not  possible,  without  seeing  more  complete 
examples,  to  be  sure  that  the  shell  may  not  have  made  another  curve  back 
upon  itself,  even  in  these  species,  as  in  Hamites.  Indeed,  this  reduplicate 
character  has  been  seen  unmistakably  present  in  one  of  the  Indian  species,  and 
some  of  the  European,  as  well  as  in  one  of  those  described  by  Mr.  Gabb  from 
the  Cretaceous  rocks  of  California.  Upon  this  character,  Mr.  Gabb  has  pro- 
posed to  found  a  genus  Diptychoceras ;  and  if  we  could  be  sure  that  any  one 
of  the  type-species  of  Ptychoceras  only  folds  back  upon  itself  once,  in  the 
mature  shell,  there  would  seem  to  be  sufficient  reasons  for  the  division  of  the 
genus  thus  proposed.  Until  this  question  can  be  settled,  however,  by  more 
nearly  complete  specimens,  the  propriety  of  such  a  division  must  remain 
doubtful,  particularly  as  it  seems  quite  as  probable,  judging  from  analogy,  that 
the  reduplication  of  the  shell  may  take  place  in  adult  examples  of  the  typical 
species  of  Ptychoceras,  as  in  Hamites* 

Mr.  Conrad  has  also  proposed  a  genus  Solenoceras  for  the  reception  of 
Ptycl/oceras  annulifer  (=  Hamites  annulifer,  Morton),  a  small  species  that 
not  only  had  its  limbs  in  contact,  but  the  smaller  limb  received  into  a  deep 
furrow  along  the  inner  side  of  the  larger.  It  shows  no  positive  evidence,  of 
more  than  one  folding  upon  itself;  but  then  the  specimen  is  broken  off  at  both 
ends,  so  that  we  can  hardly  be  sure  as  to  the  exact  form  of  the  mature 
unbroken  shell.  At  the  larger  of  the  broken  ends,  there  is,  in  the  type- 
specimen,  some  slight  appearance  of  the  commencement  of  another  bend, 
outward  or  away  from  the  inner  limb.  Unfortunately,  however,  the  specimen 
is  hardly  in  a  condition  to  be  altogether  satisfactory  on  this  point.  It  looks 
almost  as  much  like  the  remains  of  a  kind  of  margined  lip,  as  if  the  shell  had 
formed  there  one  of  those  premature  thickenings,  or  constrictions,  of  the  lip, 
that  we  have  reason  to  believe  were  sometimes  formed  in  allied  genera  during 
the  growth  of  the  shell,  to  be  left  behind,  or  re-absorbed  as  the  shell  increased 
in  size.  If,  however,  it  did  make  a  bend  there  in  the  direction  supposed, 
Solenoceras  would  certainly  be  a  good  genus.  If  not,  I  should  think  the 
more  deeply-embracing  characters  of  the  larger  limb  could  hardly  alone  form 
a  sufficient  generic  distinction,  as  this  is  a  character  in  which  the  known 

*  Of  course,  in  young  or  half-grown  shells,  the  second  folding  hack  upon  itself  never  occurred, 
this  character  only  being  developed  in  the  adult. 
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species   vary  to  a  considerable   extent.     For  these   reasons.  I   have  placed 

Solenoceras  and  Diptychoceras  doubtfully  as  synonyms  of  Ptychoceras. 

The  genus  Ptychoceras  seems  to  be  entirely  confined  to  the  Cretaceous 

system. 

Ptychoceras   Mo  r  to  n  i,    M.  &  H. 

Plate  20,  figs.  4,  a,  b,  c. 

Ptychoceras  Morloni,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  134.— Meek  (1864), 
Soiithsouiau  Check-List  N.  Am.  Cret.  Fossils,  23. 

Shell  small,  subcylindrical;  larger  limb  somewhat  compressed  laterally, 
round  on  the  outer  side,  and  concave  along  the  inner,  for  the  reception  of 
the  closely-appressed  smaller  limb,  which  is  less  compressed  laterally,  and 
tapers  so  very  gradually  as  to  appear  almost  perfectly  cylindrical  in  broken 
specimens  ;  surface  of  both  limbs  ornamented  by  rather  distinct  annular 
costse,  which  pass  around  somewhat  obliquely,  and  become  obsolete  on  the 
inner  side,  while,  in  passing  over  the  ventral  or  outer  side  of  the  larger  limb, 
they  sometimes,  though  rarely,  bifurcate,  and  are  each  provided  with  two 
very  small  nodes,  so  arranged  as  to  form  two  parallel  longitudinaal  rows; 
very  fine,  rather  obscure,  lines  of  growth  also  mark  the  surface  parallel  to  the 
costse. 

Septa  unusually  simple;  siphonal  lobe  oblong,  being  a  little  longer  than 
wide,  and  merely  deeply  divided  into  two  somewhat  spreading,  terminal 
branches,  with  two  short,  obtuse,  unequal  digitations  each;  first  lateral  sinus 
nearly  as  large  as  the  siphonal  lobe,  and  divided  into  two  short,  subequal, 
smooth,  rounded,  terminal  lobes,  that  give  it  a  nearly  cordate  outline  ;  first 
lateral  lobe  a  little  narrower  above,  but  otherwise  very  similar  in  size  and 
form  to  the  siphonal  lobe;  second  lateral  sinus  agreeing  nearly  in  size  and 
form  with  the  first,  excepting  that  its  two  short,  obtuse  divisions  show  a  slight 
tendency  to  form  each  two  very  short  obtuse  digitations;  second  lateral  lobe 
almost  exactly  like  the  first  in  size  and  form;  third  sinus  scarcely  half  as 
large  as  either  of  the  others  and  merely  faintly  bilobate  at  the  end  ;  anti- 
siphonal  or  inner  lobe  very  small,  or  not  more  than  half  as  wide,  and  but 
little  more  than  half  as  long,  as  either  of  the  lateral  lobes,  and  merely  tridi- 
gitate  at  the  end. 

The  only  specimens  of  this  shell  yet  known  are  too  imperfect  to  afford 
exact  measurements.  One  of  them  shows  a  portion  of  the  non-septate  limb 
0.93  inch  in  length,  which  measures  0.09  inch    in    its  greater  diameter  at  the 
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larger  end,  and  0.07  at  the  smaller;  while  the  smaller  limb  measures  near 
the  curve  0.05  inch  in  diameter. 

I  have  described  this  little  shell  as  if  only  folded  once  upon  itself,  so  as 
to  form  only  two  limbs;  but  this  is  done  simply  because  only  one  folding  is 
to  be  seen  in  any  of  the  imperfect  specimens  examined.  As  they  are  all 
broken,  however,  at  both  ends,  it  may  possibly  have  folded  back  upon  itself 
again  in  adult  specimens.  In  such  cases,  of  course  we  can  only  describe 
what  we  see.  It  is  remarkable  for  the  simplicity  of  its  septa-lobes  and 
sinuses,  and  the  small  size  of  its  antisiphonal  or  inner  lobe;  the  other  known 
species  having  these  parts  more  branching  and  digitate,  and  the  inner  lobe 
proportionally  larger.  I  know  of  no  other  described  species  nearly  enough 
related  to  it  to  render  a  critical  comparison  necessary. 

Locality  and  position. — Great  Bend   of  the  Missouri  Eiver  below  Fort 

Pierre;  from  the  lower  part  of  the  Fort  Pierre  group  of  the  Upper  Missouri 

Cretaceous  series. 

SCAPHITID^E. 

Genus  SCAPHITES,  Parkinson. 

Synon.— Scaphites  Parkinson  (1811),  Org.  Rein.,  Ill,  145.— J.  Sowerby  (1812),  Min.  Conch.,  1, 53— Fe"russ. 
(1821),  Tab.  Syst.,  XIX.— Blainv.  (1824),  Diet.  Sci.  Nat.,  XXX,  190  ;  and  Malae.,  384 
and  623.— D'Orbigny  ( 1826),  Tab.  des  Cc'phal. ;  and  (1841),  PaMont.  Francaise,  I,  Terr. 
Cret.,  512.— Defr.  (1827),  Diet.  Sci.,  Nat.,  XLVIII,  28.-Menke(1828),  Synon. ;  and  (1830) 
ib.  (2e  ed.).— Desbayes  (1832),  Kncyc.  M<>tb.,  Ill,  933.— Bronn  (1839),  Letb.,  727.— 
Gray  (1842),  Synon.  Brit.  Mus.,92. — Geiuitz  (1845),Grundr.  d.  Verst.,301  (as  a  sub- 
genus under  Handles. ).— Qnenstedt  (1852),  Haudb.  der  Petref.,  377. — Chenu  (1859), 
Man.  de  Conch.,  1, 91.— Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII, 
281 ;  and  (18G0)  ib.,  XII,  420.— Binkhorst  (1861),  Monogr.  des  Gasteropodes  et  des 
Cepbalopodes  de  Craie  Sup.  du  Limbourg,  38.— Favre  (1869),  Moll.  Foss.  de  la  Craie 
des  Environs  de  Lenjburg,  18. 

Scaphita,  Flem.  (1828),  Hist.  Brit.  Ann.,  249. 

Discoscaphites,  Meek  (1872),  in  Hayden's  Sec.  Ann.  Rep.  U.  S.  Geol.  Surv.  of  the  Territories,  297  (as 
a  subgenus  under  Scaphites). 

Etym. — OK.a<p!i,  a  small  boat. 
Type. — Scapkites  oequalis,  Sowerby. 

Shell  oval,  subcircular  or  elliptic  in  general  outline,  more  or  less  com- 
pressed or  sometimes  gibbous ;  volutions  contiguous  or  variously  embracing 
in  young  shells,  but  last  one  in  the  adult  more  or  less  deflected  and  extended 
from  the  others,  and  finally  curving  backward  again  ;  aperture  oval  or  sub- 
circular;  lip  with  a  small  rim  or  inflection,  but  without  appendages;  septa 
symmetrical,  regularly  divided  into  from  four  to  six  lobes  and  sinuses,  nearly 
always  with  paired  branches,  excepting  the  inner  lobe,  which  is  often  very 
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small,  and  sometimes  simple  ;  si  phonal  lobe  generally  nearly  or  quite  as  large 
as  the  first  lateral;  surface  merely  costate,  or  also  variously  nodose ;  peri- 
phery rounded,  or,  in  nodose  species,  often  somewhat  flattened,  and  margined 
on  each  side  (especially  of  the  last  turn)  by  a  row  of  larger  nodes,  rarely  with 
a  central  row  between. 

As  defined  in  the  foregoing  diagnosis,  the  genus  includes  several  more 
or  less  marked  sections,  some  of  which  might  perhaps  without  impropriety 
be  separated  generically  from  the  typical  subdivision.  These  sections  may 
be  separately  defined  as  follows : 

1.  macroscaphites,*  Meek. 

Shell  with  inner  turns  merely  in  contact,  or  so  slightly  embracing 
as  to  leave  a  very  large,  shallow  umbilicus ;  periphery  rounded ;  body- 
portion  much  extended  from  the  inner  volutions ;  surface  costate. — 
(S.  gigas,  Sowerby,  and  S.  Ivanii,  Puzos.) 

2.  scaphites,  Parkinson  (typical). 

a.  Shell  with  inner  turns  so  deeply  embracing  as  to  leave  only  a 
very  small  umbilicus,  and  often  forming  but  a  small  part  of  the  entire 
bulk;  volutions  all  rounded  on  the  periphery;  surface  costate,  but 
without  nodes,  excepting  sometimes  a  single  row  around  the  middle 
of  each  side  of  the  body-portion,  which  is  always  shorter  than  in  the 
last. — (Type  as  already  stated.) 

b.  Differs  chiefly  in  form,  by  having  the  involute  part  generally 
proportionally  larger,  and  the  deflected  part  shorter;  also  in  having 
periphery  of  body-part  more  or  less  flattened,  with  a  row  of  nodes 
along  each  of  its  margins,  and  sometimes  another  near  the  umbilicus. — 
(<S.  nodosus,  Owen.) 

\c.  Differs  from  the  last  in  having  three  rows  of  nodes  around 
the  periphery,  which  is  rounded. —  (<S.  trinodosus  and  S.  trulens, 
Kner.) 

•I  Lave  here  departed  from  the  rule  more  generally  followed,  of  commencing  the  series  with  the 
typical  section.  Th  s  arrangement,  however,  is  necessary  in  this  case,  in  order  to  bring  nearest  together 
the  most  nearly  related  sections. 

tThis  should  probably  form  a  distinct  subgenus;  but  I  am  unacquainted  with  the  septa  of  these 
shells. 
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3.  discoscaphites,  Meek. 

a.  Shell  with  general  outline  subcircular,  or  slightly  oval,  and 
generally  much  compressed ;  inner  volutions  forming  a  large  part  of 
the  entire  bulk,  and  so  deeply  embracing  as  to  leave  only  a  small 
umbilicus ;  body-portion  so  very  short,  as  scarcely  to  become  free  at 
the  aperture,  flattened  on  the  periphery ;  surface  ornamented  with 
costse,  and  provided  on  each  side  with  from  about  four  to  nine  rows 
of  tubercles,  the  outer  of  which  are  largest  and  arranged  along  each 
margin  of  the  periphery. — (Scapkites  Conradi,  Morton.) 

b.  Shell  differing  from  the  last  chiefly  in  having  the  volutions  so 
narrow  and  little  embracing  as  to  leave  a  large  shallow  umbilicus,  and 
the  body-volution  deviating  very  little  from  the  regular  curve  of  the 
others. — {Ammonites  Cheyenncnsis,  Owen.) 

The  most  marked  distinction  between  the  genus  Scapkites  and  the 
genus  Ammonites,  as  the  latter  is  understood  in  its  original  comprehensive 
signification,  consists  in  the  deflected  and  more  or  less  extended  and  recurved 
body-portion  of  the  former.  In  Scapkites,  however,  there  is  not  near  so  great 
a  diversity  in  the  mode  of  division  of  the  septa  into  lobes  and  sinuses,  as  in 
the  unrestricted  old  genus  Ammonites.  Still,  there  seems  to  be  no  means  by 
which  the  inner  coiled  portion  of  a  Scaphite,  with  outer  deflected  portion 
broken  away,  can  be  distinguished  from  an  Ammonite,  unless  it  might  belong 
to  a  species  known  by  its  ornamentation,  or  some  other  specific  characters. 

It  is  a  very  curious  fact,  noticed  by  d'Orbigny,  that  in  unbroken  speci- 
mens of  Scapkites,  individuals  of  all  sizes,  from  the  smallest  to  the  largest  of 
the  known  species,  seem  always  to  have  the  deflected  portion,  and  the  lip  of 
the  aperture  complete.  Unless  these  smallest  individuals  are  merely  dwarfed 
adult  specimens,  it  certainly  seems  very  difficult  to  account  for  this  fact. 

The  group  Discoscaphites  often  has  the  characteristic  deflection  of  the 
body-portion  so  very  slightly  marked  that  both  Dr.  Morton  and  Dr.  Owen 
described  the  species  as  Ammonites.  A  careful  examination  of  entire  speci- 
mens of  this  group,  however,  always  reveals  a  more  or  less  marked  tendency 
to  develop  this  deflection  of  the  body-whorl,  even  in  such  for-ms  as  S.  Ckey- 
ennensis,  Owen  (sp.),  and  S.  Mandanensis,  Morton  (sp.),  as  may  be  seen  by 
turning  to  the  figures  on  plate  35 ;  while  the  nature  of  the  septa  corresponds 
to  that  of  Scapkites. 

On   the  other  extreme,  the  Macroscaphites  section  very  closely  approxi- 
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mates  Ancyloceras  in  form,  almost  the  only  difference  being  that  in  the  latter 
the  coiled  portion  of  the  shell  has  its  turns  free  instead  of  in  contact.  There 
are,  however,  marked  differences  in  the  character  of  the  septa  of  these  types; 
those  of  Ancyloceras  having  the  lobes  apparently  invariably  all  divided  into 
unpaired  parts. 

So  far  as  known,  the  genus  Scaphites  appears  to  be  confined  to  the  Cre- 
taceous system.  In  Europe,  according  to  d'Orbigny,  it  commenced  its  exist- 
ence during  the  deposition  of  the  Ne'ocomien,  or  oldest  member  of  that  system 
of  rocks,  and  continued  to  the  close  of  his  division  Ce'nomanien  {Crate 
Chloritee  of  some  French  writers)  But,  in  this  country,  we  find  it  well 
represented  in  beds  holding  a  considerably  higher  position,  or  apparently 
corresponding  to  the  true  White  Chalk  of  Europe.  Some  of  the  European 
authors,  however,  have,  since  d'Orbigny's  publications  were  issued,  cited 
species  from  the  upper  divisions  of  the  Cretaceous 

Although  not  an  especial  generic,  or  even  family,  character,  it  may  not 
be  out  of  place  to  mention  the  fact  here  that,  as  in  Ammonites  and  some 
other  allied  groups,  those  problematical  bodies  called  Trigonellites  (== 
Aptychus)  also  occur,  at  least  in  sections  of  the  genus  Scaphites,  as  here 
understood. 

The  following  remarks  of  the  writer,  cpioted,  with  modifications,  from  a 
memoir  on  the  Palaeontology  of  the  Upper  Missouri,  published  by  the  Smith- 
sonian Institution  in  1865,  in  the  joint  names  of  Meek  and  Hayden,  will 
serve  to  convey  to  the  student  some  idea  of  the  widely  different  views  that 
have  been  expressed  in  regard  to  the  nature  of  these  fossils. 

Few  objects  among  all  the  relics  of  extinct  life  have  been  more  puzzling 
to  the  palaeontologist,  or  given  origin  to  a  greater  diversity  of  opinions,  than 
these.  Most  of  the  early  palaeontologists  regarded  them  as  the  shells  of 
bivalve  mollusks,  as  did  Parkinson,  Deslongchamps,  and  some  later  investi- 
gators ;  while  others  supposed  them  to  be  the  palatal  bones  of  fishes.  Others, 
again,  maintained  that  they  are  the  internal  osselets  of  some  extinct  Cephal- 
opod  allied  to  Teudopsis ;  and  still  others  that  they  are  an  internal  organ  of 
the  animals  that  inhabited  the  shells  in  which  they  occur,  analogous  to  that 
connected  with  the  digestive  apparatus  of  Bulla  and  some  other  Gastero- 
poda Burmeister  supposed  them  to  be  external  supplementary  shell-pieces, 
designed  for  the  protection  of  the  branchial  sac  when  the  animal  was  pro- 
truded  from   the  shell      More   recently,  d'Orbigny,  Pictet,   and   others  have 
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advocated,  with  much  ingenuity,  an  opinion  first  suggested  by  Scheuchzer, 
thai  they  are  the  valves  of  a  pedunculated  Cirripedes,  allied  to  Anatifa. 

The  impression,  however,  has  for  some  time  been  gaining  ground  among 
palaeontologists  thai  these  bodies  really  are  organs  or  appendages  of  the 
Cephalopoda,  within  the  shells  of  which  they  are  so  frequently  found  ;  and 
since  Darwin  has  shown  that  it  is  against  all  analogy  to  regard  them  as  the 
valves  of  Cirripedes,  perhaps  one  of  the  most  generally-received  opinions  lias 
been  that  they  are  the  opercula  of  Ammonites,  Scaphites,  Goniatites*  &c. 

This  latter  opinion,  however,  is  also  controverted  in  the  Upper  Missouri 
work  cited  above,  in  consequence  of  its  incompatibility  with  peculiar  struc- 
ture of  a  very  remarkable  Trigonellites  (=  Aptychus),  found  in  Scaphites 
Cheyennensis,  and  described  in  connection  with  that  species  farther  on.  It 
is  also  suggested  there,  without  positively  adopting  this  conclusion,  that  this 
specimen  favors  Van  Breda's  opinion  that  these  bodies  are  the  oral  apparatus 
of  Ammonites  and  other  Cephalopoda,  in  which  they  occur.  (See  descrip- 
tion of  an  Aptychus  found  in  Scaphites  Cheyennensis,  at  the  end  of  the 
description  of  that  species.) 

Since  these  remarks  were  published,  an  entirely  new  view,  originally 
suggested  by  Professor  Keferstein,  in  regard  to  the  nature  and  functions  of 
these  bodies,  has  been  advocated  by  Dr.  Zittel,  Professor  Waagen,  and  Pro- 
fessor Favrc ;  that  is,  that  they  were  connected  with  an  organ  of  these 
ancient  Cephalopoda,  corresponding  in  position  and  functions  to  the  nida- 
mentary  gland  of  the  female  Nautilus.  Adopting  this  conclusion,  Professor 
"Waagen  has  proceeded  to  distribute  certain  types  of  the  Ammonitidce  into 
groups  and  sections,  based  on  the  presence,  absence,  or  peculiarities  of  these 
bodies,  as  follows  : 

A.  Nidamentary  gland  without  a  solid  integument  (i.  e.,  without  an  Apty- 

chus) :    Phylloceras,      Suess ;     Lyttoceras,     Suess ;      Arcestes, 
Suess  ;  Pinnoceras,  Mojsisovics ;  and  Trachyceras,  Laube. 

B.  Nidamentary  gland  with  a  solid  integument  (*.  e.,  with  an  Aptychus). 

I.   Gland  simple,  not  divided. 

i.     Integument    (aptychus)     horny :    Arie'ces,    Waag. ;    sEgoceras, 

Waag.  ;   Amaltheus,  Montfort. 
ii.    Integument  calcareous:  Aptychus  numida,  Coq. (shell  unknown). 

*  Specimens  of  Trigonellites  have  been  found  in  Devonian  rocks  associated  with  Goniatites. 
53  H 
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II.  Gland  double,  with  the  Aptychus  calcareous. 

i.     Aptychus  furrowed  externally  :  Ha/poceras,  Waag. ;  CEkotraustes, 

Waag. ;   Oppelia,  Waag.  ;  Haploceras,  Zitt. ;  !  Scaphites,  Park. 

ii.    Aptychus   thin,   granulated  externally :    Stephanoceras,   Waag. ; 

Perisphinctes,  Waag. ;  Peltoceras,  Waag. ;   Cosmoceras,  Waag. 
Hi.  Aptychus  thick,  smooth,  and  punctate  externally :    Si?noceras, 
Zitt. ;  Aspidoceras,  Zitt.* 
Not  having  had  an  opportunity  to  examine  the  evidence  on  which  these 
conclusions  are  based,  I  am  unprepared  to  express  any  opinion  of  my  own  in 
regard  to  them.     I  presume,  however,  that  the  grouping  proposed  by  Pro- 
fessor Waagen  is  only  intended  to   be  provisional,  as  it  can   hardly  be  sup- 
posed, even  if  the  nature  and  functions  of  these  fossils  could  be  regarded  as 
definitely  settled,  that  their  presence  and  peculiarities  in  a  sufficiently  large 
number  of  species  of  certain  groups,  or  their  entire  absence  from  a  sufficient 
number  of  those  of  others,  have  been  determined,  to  warrant  the  conclusion 
that  future  discoveries  may  not  bring  to  light  facts  requiring  modifications  in 
this  proposed  grouping  of  the  genera. 

I  observe  that  Professor  Waagen  places  Scaphites  with  a  mark  of  doubt 
in  the  section  of  genera  having  a  calcareous  Aptychus.  If  Scaphites  Chey- 
ennensis,  described  farther  on,  really  belongs  to  this  genus,  however,  it  would 
probably  be  an  exception  to  the  rule,  as  we  have  every  reason  to  believe 
that  its  Aptychus  was  corneous.  It  belongs,  however,  to  a  peculiar  group, 
that  possibly  ought  not  to  be  admitted  into  the  genus  Scaj)hites. 

Scaphites  larvseformis,   M.  &  H. 

Plate  6,  tigs.  6,  a,  b,  c. 

Scaphites  larvcformis,  Meek  aud  Hayden  (185fi),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  VIII,  58;  and  (1860)  «6., 
XII,  420.— Meek  (1864),  Smithsonian  Cleck-List  N.  Am.  Cret.  Fossils,  24. 

Shell  small,  transversely  subovate,  compressed,  evenly  rounded  on  the 
periphery;  volutions  slender,  nearly  round,  the  inner  or  coiled  ones  forming 
only  a  very  small  part  of  the  entire  shell,  and  so  closely  involuted  as  to  leave 
only  a  very  small  umbilical  pit ;  extended  body-portion  rather  long,  slender, 
and  straight  to  the  recurvature,  thence  continued  backward  until  it  comes 
nearly  in  contact  with  coiled  inner  volutions;  aperture  apparently  circular; 

*  Professor  Baird's  Ann.  Record  Sci.  and  Industry  for  1873  (issued  in  1874),  p.  334. 
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surface  ornamented  by  small  costa?,  which  pass  from  the  inner  side  of  the 
volutions  to  about  half  way  across  their  lateral  surfaces,  where  they  swell 
into  small,  obscure,  transversely-elongated  nodes,  and  then  branch  each  into 
two  or  three  smaller  linear  ribs,  all  of  which  pass  straight  over  the  periphery. 

Length,  0.87  inch ;  height,  0.63  inch  ;  convexity,  0.33  inch. 

The  septa  of  this  species  are  comparatively  rather  simple,  being  each 
provided  with  but  two  principal  lateral  lobes  on  each. side,  none  of  which  are 
deeply  divided.  The  siphonal  lobe  is  longer  than  wide,  and  has  two  very 
small,  short,  nearly  parallel,  obscurely  bifid,  terminal  divisions,  with  a  more 
oblique,  somewhat  similar  branch  on  each  of  the  sides  above.  The  first 
lateral  sinus  is  wider  than  the  siphonal  lobe,  and  nearly  as  long,  with  its 
extremity  deeply  divided  by  a  slender,  obscurely  trifid,  auxiliary  lobe,  into 
two  very  unequal,  more  or  less  sinuous,  and  obtusely  digitate  branches. 
First  lateral  lobe  about  half  as  wide  as  the  siphonal,  but  somewhat  shorter, 
and  bearing  two  very  small  terminal  divisions,  similar  to  those  of  the 
siphonal  lobe.  Second  lateral  sinus  not  larger  than  the  outer  division  of  the 
first,  and  merely  obscurely  divided  into  two  very  short,  simple,  obtusely- 
rounded,  terminal  subdivisions.  Second  lateral  lobe  very  small,  and  obscurely 
trifid  at  the  end.  Whether  this  last  is  what  is  usually  called  a  ventral  lobe, 
or  whether  there  is  another  still  smaller  one  beyond  it,  the  specimen  is 
scarcely  in  a  condition  to  show. 

At  one  time,  I  was  inclined  to  think  a  very  small  species  described  by 
Dr.  Shumard  from  the  Cretaceous  rocks  of  Texas,  under  the  name  Scaphites 
vermiculus,  might  be  identical  with  this ;  but  a  sketch  of  that  species  sent  to 
me  some  years  back  by  Dr.  Shumard,  shows  it  to  be  entirely  distinct,  being 
even  a  more  slender,  differently-marked  shell,  with  a  proportionally  much 
larger  umbilicus,  and  a  longer  deflected  body-portion ;  that  is  to  say,  it  pre- 
sents the  characters  of  the  distinct  section  Macroscaphites. 

This  species  is  perhaps  more  nearly  allied  to  S.  Htigardianus,  d'Orbigny 
(Pal.  Fr.,  I,  Terr.  Cret.,  525),  than  to  any  other  foreign  form,  but  yet  differs 
too  much  to  require  a  critical  comparison,  or  detailed  statement  of  differences. 

Locality  and  position. — Eastern  base  of  the  Black  Hills  ;  from  the  Fort 
Benton  group,  of  the  Upper  Missouri  Cretaceous  series. 
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Scaphites   Warreni,   M.  &  H 

Plate  6,  fig.  5. 

ScafMtea   Warreni^  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  177 ;  and  ib.,  420. — 
Meek  (1804),  Smithsonian  Check-List  N.  Am.  Crct.  Fossils,  24. 

Shell  small,  transversely  subovate,  moderately  compressed ;  inner  volu- 
tions nearly  circular,  closely  involute,  and  composing  a  comparatively  rather 
large  part  of  the  entice  bulk  ;  deflected  body-portion  short  and  (perhaps 
accidentally)  rather  more  compressed  proportionally  than  the  inner  turns ; 
surface  costate,  and  without  proper  nodes  ;  costse  small  on  the  inner  volutions, 
where  they  do  not  differ  materially  in  size,  but  on  the  body-part  about  every 
fourth  or  fifth  one  becomes  more  prominent  than  the  others,  and  extends 
entirely  across  from  the  inner  side  to  and  over  the  periphery,  in  passing  upon 
which  they  bifurcate,  or  give  off  lateral  branches,  so  that  the  whole,  with 
some  intercalated  ones,  assume  there  a  uniform  size  ;  aperture  and  septa 
unknown. 

Length,  1.45  inches;  height,  about  1.22  inches;  convexity,  about  0.57 
inch. 

The  foregoing  description  is  made  out  from  the  original  type-specimen 
of  S.  Warreni,  which  is  unfortunately  not  in  an  entirely  satisfactory  condi- 
tion, either  as  to  form  or  ornamentation,  while  it  shows  no  traces  of  the  septa. 
I  have  long  had  under  consideration  some  fine  specimens  from  Wyoming 
Territory,  and  other  western  localities,  agreeing  so  nearly  with  it  that  I  can- 
not believe  them  specifically  distinct,  though  the  imperfect  condition  of  the 
original  specimen  renders  the  comparison  not  altogether  satisfactory. 

Before  proceeding  to  make  a  comparison  of  these  shells,  however,  I 
should  remark  that  the  specimen  from  which  our  figure  5,  on  plate  6,  was 
drawn,  seems  to  have  had  its  body-part  accidentally  compressed  laterally, 
while  its  mouth  or  lip  probably  does  not  end  where  it  would  seem  to  in  the 
figure,  but  may  pass  under  the  rock,  and  curve  farther  back  toward  the  invo- 
luted part.  It  is  also  a  little  doubtful  whether  the  latter  has  been  worked 
out  correctly,  the  enveloping  rock  adhering  so  firmly  to  the  shell,  that  in 
cutting  it  away,  the  inner  part  of  the  whorl  is  made  to  appear  smooth  instead 
of  costate,  and  it  is  not  quite  clear  that  this  part  is  so  broad  as  represented. 
The  same  difficulty  of  having  to  cut  away  the  enveloping  rock  has  prevented 
the  bifurcations  of  the  costse,  particularly  the  larger  ones,  from  being  clearly 
seen.     When  due  allowances  are  made  for  the  condition  of  the  original  type- 
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specimen  represented  on  our  plate,  it  will  be  found  to  agree  more  nearly 
with  the  Wyoming  examples,  than  would  appear  from  the  figure  of  the 
former  as  worked  out  of  the  matrix  ;  at  least,  a  very  critical  examination 
shows  that  its  costa.*  do  bifurcate  even,  as  far  as  they  can  be  traced  around 
the  sides  of  the  inner  part  of  the  volution,  as  in  the  Wyoming  specimens; 
while  the  larger  ones  on  the  other  parts  of  the  body,  also,  were  pinched  up, 
as  it  were,  around  the  sides,  and  bifurcate  and  give  off  lateral  divisions,  so 
that  the  whole,  including  intercalated  ones,  all  appear  of  more  nearly  uniform 
size  on  the  periphery  than  represented  on  our  plate. 

The  following  cuts  of  one  of  the  Wyoming  specimens  are  given  for  com- 
parison with  the  type  of  <S'.  Warreni. 


Fig.  61. 


Fig.  03. 


Fig.  62. 


Scaphites  Warreni,  var.  Wyominycnais. 
Fig.  01.  A  peripheral  view,  natural  size. 
Fig.  62.  A  side-view  of  the  same  specimen. 
Fig.  03.  A  septum  of  same,  magnified  about  two  diameters. 

From  these  cuts  it  will  be  seen  that  the  Wyoming  shell,  making  due 
allowance  for  the  condition  of  the  type-specimen  of  <S.  Warreni,  and  some 
defects  in  the  figure  of  the  same  given  on  our  plate,  agrees  pretty  nearly, 
though  we  yet  know  nothing  of  the  nature  of  the  septa  in  the  latter. 

It  will  also  be  seen  that  the  Wyoming  form  agrees  very  closely  with 
the  well-known  European  S.  aqualis  of  Sowerby.  Indeed,  it  resembles  that 
shell  so  nearly  that  I  have  sometimes  been  strongly  inclined  to  regard  it  as 
only  a  variety  of  the  same,  even  after  a  direct  comparison  with  European 
specimens  of  Sowerby's  species. 

Sowerby's  specimens  of  his  species  were  imperfect,  and  did  not  show 
the  termination  of  the  lip;  nor  do  Mantell's  figures  of  the  same  (given  by 
him  under  the  names  S.  costatus  and  S.  striatus)  show  the  lip;  but  the 
latter  author  describes  one  of  his  supposed  species  as  having  the  aperture 
"  margiuated."  D'Orbigny  also  both  figures  and  describes  French  exam- 
ples of  S.  eequalis  as  having  a  thickened  rim  around  the  margin  of  the  lip. 
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This  character  is  also  well  marked  in  a  European  specimen  of  that  shell  now 
before  me.  In  the  Wyoming  specimens,  however,  nothing  of  this  kind  is 
seen ;  the  lip,  on  the  contrary,  being  abruptly  beveled,  without  the  slightest 
traces  of  a  njarginal  rim.  This  I  have  ascertained  to  be  the  case,  not  merely 
from  examining  internal  casts,  but  from  seeing,  in  one  instance,  a  portion  of 
the  shell  itself  remaining  at  the  edge  of  the  lip. 

Farther  comparisons  also  show  the  following  additional  external  differ- 
ences. In  the  European  specimens  of  S.  aqualis,  the  body-portion,  just  at 
the  point  where  the  last  septum  crosses,  becomes  abruptly  more  ventricose, 
and  continues  so  on  nearly  to  the  aperture,  where  it  again  contracts  some- 
what. In  the  Wyoming  form,  however,  this  is  not  the  case,  the  body-part 
only  increasing  in  size  regularly  in  proportion  to  the  increase  of  the  inner 
turns.  Again,  the  costae  on  the  periphery  of  the  Wyoming  shell  are  all  quite 
distinctly  larger  and  more  distant,  and  likewise  differ  in  becoming  regularly 
larger  and  more  distant  to,  and  beyond,  the  middle  of  the  body-portion,  and 
then  again  smaller  and  more  closely  arranged  toward  the  aperture.  But,  on 
the  periphery  of  European  specimens  of  S.  cequalis,  they  are  larger  and  less 
crowded  some  distance  behind  the  position  of  the  last  septum,  and  become 
smaller  and  more  crowded  to  a  little  beyond  the  point  where  the  body-part 
suddenly  assumes  a  more  ventricose  form,  where  they  are  so  very  fine  and 
close  together  as  to  leave  only  faint  traces  on  internal  cast;  then  beyond 
this  they  become  gradually  larger  and  more  distant  on  to  the  aperture  ; 
near  which  they  are  larger  and  less  crowded  than  on  any  other  part  of  the 
periphery. 

The  only  illustration  of  the  septa  of  8.  cequalis  I  have  seen,  is  that  given 
by  d'Orbigny  in  vol.  I,  Pale'ont.  Fr.,  pi.  129.  On  comparing  our  cut  of  a 
septum  of  the  Wyoming  shell,  it  will  be  seen  that  the  latter  has  its  principal 
lobes  and  sinuses  much  more  simple,  and  its  smaller  lobes  much  narrower  and 
more  prominent.  I  should  remark,  however,  that  the  septa  of  the  European 
specimens  of  S.  aqualis,  now  before  me,  agree  more  nearly  with  those  of  the 
Wyoming  shell  than  d'Orbigny's  illustration  of  the  same  does,  though  still 
differing  in  the  more  slenderly  branched  and  digitate  nature  of  the  siphonal 
and  first  lateral  lobes,  as  well  as  in  some  other  details. 

From  all  the  means  of  comparison  within  my  reach,  I  am  inclined,  for 
the  reasons  already  mentioned,  to  regard  the  Wyoming  specimens  as  repre- 
senting only  a  variety  of  S.  Warreni,  and  at  the  same  time  very  closely  allied 
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to  S.  cequalis.  Should  a  thorough  comparison  of  a  good  series  of  specimens 
from  the  original  locality  from  which  the  type  of  S.  Warreni  was  obtained, 
show  it  to  be  specifically  distinct  from  the  Wyoming  shell,  the  latter  might 
take  the  name  S.  Wyomingensis.  Even  if,  on  the  other  hand,  it  should 
be  thought  too  closely  related  to  S.  cequalis  to  be  separated  specifically,  it 
would  still  be  distinct  enough  to  stand  as  a  marked  variety,  under  the  name 
Wyomingensis. 

This  and  the  preceding  species  belong  to  the  division  (a)  of  the  typical 
subgenus  Scaphites. 

Locality  and  position. — The  type-specimen  was  obtained  at  the  southern 
base  of  the  Black  Hills ;  in  the  Fort  Benton  group  of  the  Upper  Missouri 
Cretaceous  series.  Dr.  Newberry  also  found  this  shell  at  several  localities  in 
New  Mexico ;  and  Dr.  Schiel  figures,  on  plate  3  of  his  Report  on  the  Geology 
of  the  Thirty-eighth  and  Forty-first  Parallels  of  North  Latitude  (Pacific  Rail- 
road Report,  II),  a  fragment  apparently  of  this  fossil.  The  specimens  from 
Wyoming,  illustrated  by  our  cuts,  came  from  Medicine  Bow  River;  and  it 
occurs  in  the  same  Territory  east  of  Fort  Steele.  I  have  never  seen  this 
fossil  from  any  locality  east  of  the  Mississippi. 

Scaphites   vermiformis,   M.  &H 

Plate  6,  figs.  4,  a,  h. 

Scaphites  vermiformis,  Meek  and  Haydeu  (1862),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  XIV,  22.— Meek  (1864), 
Smithsonian  Cbeek-List  N.  Am.  Cret.  Fossils,  24. 

Shell  under  medium  size,  ovate-subdiscoidal  in  form ;  umbilicus  very 
small ;  inner  regularly-coiled  volutions  closely  involute,  deeply  embracing,  and 
composing  a  rather  large  portion  of  the  entire  shell ;  deflected  part  very 
short,  so  as  only  to  be  slightly  disconnected  from  the  inner  turns  at  the 
aperture,  which  is  a  little  contracted  and  quadrato-subcircular  in  outline, 
with  a  slightly  sinuous  inner  margin;  surface  ornamented  by  numerous 
straight  costse,  which  are  rather  small  and  nearly  regular  on  the  inner  volu- 
tions, but  become  more  distant  and  larger,  as  well  as  much  more  prominent, 
on  the  inner  half  of  each  side  of  the  body-portion,  where  they  each  support  a 
prominent  node  at  the  outer  end,  so  arranged  that  those  on  opposite  sides 
generally  alternate  ;  costse  all  passing  nearly  straight  across  the  periphery, 
on  which  they  are  of  nearly  uniform  size,  with  the  exception  of  their  regular 
enlargement  with  the  whorls. 
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The  nodes  mentioned  above  are  directed  out  at  right  angles  to  the  sides 
of  the  shell,  and,  like  the  costse,  become  again  smaller  toward  the  aperture. 
Most  of  the  large  cosfie  bifurcate  at  the  nodes  on  the  body-part  of  the  shell, 
but  their  number  is  also  increased  by  the  intercalation  of  others  between. 
Where  they  thus  branch  at  the  nodes  on  one  side,  the  two  divisions  crossing 
over  the  periphery  from  the  point  of  bifurcation  never  both  connect  at  a  node 
on  the  opposite  side,  but  in  most  cases  one,  and  sometimes  each  division,  ter- 
minates between  two  of  the  nodes  on  the  other  side. 

The  septate  portion  of  the  only  specimen  of  this  species  in  the  collec- 
tion being  highly  crystalline,  the  structure  of  its  septa  cannot  be  very  clearly 
traced  out.  The  siphonal  lobe,  however,  can  be  seen  to  be  a  little  longer 
than  wide,  with  a  rather  narrow  body,  provided  with  three  branches  on  each 
side,  the  upper  pair  of  which  are  small  and  nearly  simple ;  while  the.  next 
pair  are  longer  and  each  bifid,  and  the  terminal  pair  (which  are  larger  than  the 
second)  are  each  ornamented  by  three  small  pointed  branchlets,  or  digita- 
tions,  on  the  outer  side.  The  first  lateral  lobe  is  somewhat  irregularly  tripar- 
tite ;  the  lateral  divisions  being  bifid  and  sharply  digitate,  while  the  terminal, 
which  is  not  exactly  central,  is  longer  than  the  others,  and  has  about  five 
pointed  digitations,  or  sharp,  nearly  or  quite  simple,  branchlets.  The  first 
lateral  sinus  can  be  seen  to  be  deeply  divided  at  the  extremity  into  two  nearly 
equal  branches.  The  second  lateral  sinus  can  also  be  so  far  traced  as  to  show 
that  it  is  not  more  than  about  one-third  as  large  as  the  first,  nearly  as  long  as 
wide,  and  regularly  tripartite;  and  this  is  as  far  as  the  structure  of  the  septa 
can  be  made  out  from  the  specimen. 

Length,  2.10  inches;  height,  1.76  inches;  greatest  convexity,  measur- 
ing to  the  extremities  of  the  nodes  on  opposite  sides,  1.25  inches;  same 
between  the  nodes,  1  inch. 

This  species  is  somewhat  related  to  S.  hippocrepis,  Dekay,  sp.  (=  Am- 
monites hippocrepis,  Dekay,  Ann.  N.  Y.  Lyceum,  Nat.  Hist.,  II,  pi.  v,  fig.  5), 
but  differs  in  having  its  body-part  less  extended,  and  in  being  higher  in  pro- 
portion to  its  length.  Its  nodes  are  also  larger  and  much  more  prominent; 
but  the  most  marked  differences  between  these  two  forms  are  in  their  septa, 
the  siphonal  lobe  of  the  form  under  consideration  being  proportionally  much 
narrower,  and  provided  with  three,  instead  of  only  two,  branches  on  each 
side,  while  its  first  lateral  lobe  is  tripartite  (an  unusual  feature  in  the  genus) 
instead  of  bifid.     It  is  also  related  to  S.  Texanus,  Roemer  (Kreid.  von  Texas, 
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fal).  1.  fig.  4),  though  its  septa  differ  as  widely  from  those  of  that  species  as 
from  those  of  S.  hippocrepis. 

Locality  and  position — Chippewa  Point,  near  Fort  Benton,  on  the 
Upper  Missouri ;  from  the  Fort  Benton  group  of  the  Upper  Missouri  Creta- 
ceous series.  Specimen  discovered  by  Lieut.  John  Mullen,  of  the  United 
States  Topographical  Engineers. 

Scaphites   ventricosus,    M.  &  H. 

Plato  0,  tigs.  7,  ii,  b  ;  also,  tigs.  8  and  8,  a,  b. 

Sayhiiix  veatricosua,  Meek  and  Hayden  (186-2),  Proceed.  Acad.  Nat,  Sci.  Philad.,XIV,22.— Meek  (18G4), 
Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  -J4. 

Shell  attaining  a  medium  or  larger  size,  oval,  ventricose,  broadly  rounded 
over  the  periphery ;  inner  turns  closely  involute,  deeply  embracing,  and 
composing  a  large  portion  of  the  entire  bulk ;  deflected  portion  very  short ; 
umbilicus  very  small  and  deep ;  aperture  transversely  sublunate  or  reniform, 
being  deeply  sinuous,  and  but  slightly  disconnected  from  the  inner  turns  on 
the  inner  side ;  surface  ornamented  with  costse  that  pass  nearly  straight  over 
the  periphery,  where  they  are  of  uniform  size,  excepting  their  gradual 
enlargement  with  the  volutions,  while  on  the  sides  of  the  last  or  outer  volu- 
tion, about  every  fifth  or  sixth  one  is  larger  and  more  prominent  than  the 
intermediate  ones,  which  latter  do  not  extend  inward  to  the  umbilical  margin. 

The  septa,  as  made  out  from  the  specimen  represented  by  our  figures 
8,  a,  b,  (which  is  believed  to  be  the  inner  volutions  of  this  species,  as  repre- 
sented by  figures  7,  a,  ft),  are  provided  with  deeply-divided  lobes  and  sinuses. 
Siphonal  lobe  longer  than  wide,  and  bearing  on  each  side  of  its  very  slender 
body  three  branches,  the  two  terminal  of  which  are  slightly  larger  than  the 
succeeding  lateral  ones,  and  each  unequally  bifid  and  digitate  ;  first  lateral  sinus 
as  large  as  the  siphonal  lobe,  very  narrow  at  its  base,  and  profoundly  divided 
at  its  extremity  into  two  unequal  branches,  of  which  the  one  on  the  siphonal 
side  is  larger  than  the  other,  and,  like  the  latter,  deeply  bifid,  with  sinuous 
and  obtusely  digitate  margins;  first  lateral  lobe  as  wide  as  the  siphonal  lobe, 
but  somewhat  shorter,  and  provided  with  two  nearly  equal,  bifurcating,  and 
digitate  terminal  branches;  second  lateral  sinus  not  more  than  half  as  long, 
and  little  more  than  half  as  wide  as  the  first,  and  somewhat  similarly  divided 
and  subdivided  ;  second  lateral  lobe  about  half  as  long  and  wide  as  the  first, 

but  tripartite  at  the  extremity,  the  divisions  being  nearly  equal  and  digitate; 
54  h 
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third  lateral  sinus  small  and  merely  provided  with  two  nearly  equal  terminal 
branches,  with  more  or  less  sinuous  margins;  third  lateral  lobe  hardly  more 
than  half  as  large  as  the  second,  and  bearing  two  very  short,  digitate,  terminal 
divisions.  Between  the  last-mentioned  lobe  and  the  umbilicus  there  is  a 
minute,  tridigitate  lobe,  very  similar  to  the  auxiliary  lobe  of  the  third  lateral 
sinus,  but  smaller. 

Length,  3.13  inches;  height,  2.65  inches;  convexity,  1.90  inches. 

In  the  style  of  its  ornamentation  this  species  resembles  our  S.  Warreni, 
but  it  differs,  however,  remarkably  in  form  and  size,  being  much  larger, 
and  proportionally  very  decidedly  more  gibbous,  with  a  proportionally-smaller 
umbilicus.  As  the  septa  of  the  type  S.  Warreni  are  yet  unknown,  I  have 
not  had  an  opportunity  to  compare  their  structure  with  those  of  the  form 
under  consideration;  but  it  is  probable  that  they  will  be  found  to  present 
differences  in  their  details.  Certainly  those  of  the  Wyoming  form  that  I 
now  regard  as  only  a  variety  of  S.  Warreni,  are  quite  different. 

This  and  the  last  described  species  agree  most  nearly  with  division  (a) 
of  the  subgenus  Scaphif.es,  but  still  differ  in  some  respects. 

Locality  and  position. — Same  as  last.  Lieutenant  Mullen,  of  the  United 
States  Topographical  Engineers,  collector. 

Scapliitcs   nodosus,   var.   b  re  vis." 

Plate  25,  figs.  1,  a,  b,  c. 

Scaphites  (Ammonites?)  nodosus,  Owen  (1652), Report  Geological  Survey  Iowa,  Wisconsin,  and  Minnesota, 
580,  tab.  8,  fig.  4.— Meek  and  Hayden  ( 1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  420.— 
Gabb  (1861),  Sy nop.  Moll.  Cret.  Form.,  32.— Meek  (1864),  Smithsonian  Cbeck-List  N. 
Am.  Cret.  Fossils,  24. 
Compare  Scaphites  compressus,  Eoemer  (1841),  Verst.  des  Nordd.  Kreid.,  91,  tab.  XV,  fig.  1  (not 
d'Orbigny  (1840),Pale"ont.  Fr.,  Terr.  Oct.,  I,  517) ;  and  S.  constrictus,  Sow#rby  (sp.), 
Min.  Conch.,  pi.  184  a,  fig.  1. 

Shell  longitudinally-oval,  moderately  convex  ;  volutions  generally  higher 
than  convex,  inner  ones  forming  a  considerable  portion  of  the  entire  bulk ; 
deflected  or  body-portion  moderately  high,  but  short,  or  only  becoming 
a  little  free  at  the  aperture ;  periphery  rounded  throughout ;  umbilicus  small ; 
aperture  oval-subquadrate,  being  higher  than  wide,  and  more  or  less  sinuous 
on  the  inner  side ;  surface  ornamented  by  small,  bifurcating  costae,  that  are 
somewhat  flexuous  on  the  sides,  but  become  even  and  nearly  straight  on  the 
periphery;   each  side  of  body-portion  also  bearing  near  the  periphery  a  row 

*  This  species  (of  course  including  all  of  its  varieties,  and  the  similar  European  types)  compose 
division  (b)  of  the  subgenus  Scaphites. 
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of  rather  prominent,  subquadrangular  nodes,  and  a  few  smaller  ones  along 
about  one-third  the  height  from  the  umbilicus. 

Septa  divided  into  rather  deep  lobes  and  sinuses;  siphonal  lobe  longer 
than  wide,  nearly  oblong  in  form,  and  provided  on  each  side  with  two  prin- 
cipal slender  branches,  the  two  terminal  of  which  are  parallel,  longer  than 
the  others,  and  each  subdivided  into  two  unequal,  sharply, digitate  branchlets, 
while  the  others  are  scarcely  more  than  sharply  digitate;  first  lateral  sinus 
almost  as  long  and  wide  as  the  siphonal  lobe,  nearly  oblong  in  form,  and 
deeply  divided  into  two  unequal,  variously  sinuous  and  subdivided  branch- 
lets  ;  first  lateral  lobe  narrower  and  shorter  than  the  siphonal  lobe,  and  pro- 
vided with  two  nearly  equal,  bifid,  and  sharply  digitate  terminal  branches,  and 
on  each  side,  with  one  much  smaller,  merely  tridentate,  lateral  branch  ;  sec- 
ond lateral  sinus  much  smaller,  and  proportionally  narrower  than  the  first, 
and  nearly  equally  divided  into  two  deeply  sinuous  and  more  or  less  subdi- 
vided terminal  branches,  with  some  smaller,  nearly  simple,  lateral  divisions ; 
second  lateral  lobe  not  more  than  half  as  long  and  wide  as  the  first,  but  very 
similarly  branched  ;  third  lateral  sinus  much  smaller  than  the  second,  and 
divided  at  the  end  into  two  equal,  slightly  sinuate,  terminal  branches,  with 
some  small,  obtuse,  lateral  projections  ;  third  lateral  lobe  not  larger  than  one 
of  the  terminal  branches  of  the  second,  and  trifid  at  the  end,  the  divisions 
being  very  small  and  nearly  or  quite  simple.  Farther  in  there  is  a  minute, 
simple  projection,  that  probably  represents  the  minute  fourth  lobe  in  some 
of  the  other  varieties. 

This  shell  differs  from  Dr.  Owen's  type  of  his  S.  nodosus,  in  having  its 
non-septate  deflected  portion  of  the  last  volution  much  shorter,  and  its  inner 
volutions  more  compressed,  while  the  nodes  near  its  umbilicus  are  decidedly 
smaller.  I  have  not  had  an  opportunity  to  compare  it  with  Dr.  Owen's  type- 
specimen,  and  his  figure  of  a  septum  of  the  same  is  evidently  not  drawn  with 
sufficient  completeness  arid  accuracy  of  detail  to  afford  a  satisfactory  means 
of  comparison  of  internal  structure.  Nevertheless,  from  the  similarity  of  form 
and  ornamentation,  I  cannot  doubt  that  our  shell  is  not  more  than  a  mere 
variety  of  the  same  species. 

On  comparison  with  foreign  species,  our  shell  will  be  found  to  resemble 
so  closely  some  of  the  European  forms  referred  to  S.  constrictus,  Sowerby 
(see  Descrip.  des  Moll.  Foss.  Craie  des  Env.  de  Limbourg,  pi.  v,  fig.  2,  by 
Ernest  Favre),  (hat  there  really  seem  to  be  scarcely  any  external  characters 
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by  which  it  can  be  distinguished.  Indeed,  I  am  much  inclined  to  think 
there  is  really  no  well-defined  specific  difference,  though  I  have  no  knowl- 
edge of  the  nature  of  the  septa  in  the  forms  figured  by  Favre.  D'Orbigny 
figures  a  much  more  compressed  shell  in  the  Paleont.  Fr.,  Terr.  Crt't,  I,  pi. 
129,  under  Sowerby's  name  S.  constrictus,  which,  with  the  exception  of  its 
greater  compression  and  smaller  size,  also  nearly  resembles  some  specimens 
of  that  under  consideration  in  general  appearance.  His  illustration  of  a 
septum  of  a  French  specimen,  however,  will  be  seen  to  present  rather 
marked  differences  from  those  of  all  the  varieties  of  the  American  forms, 
particularly  in  the  possession  of  a  greater  number  of  the  small  inner  lobes. 

When  we  take  into  consideration  the  variability  of  these  shells,  how- 
ever, as  known  here,  there  are  certainly  some  reasons  for  believing  that  the 
whole  series  might,  without  impropriety,  be  included  as  varieties  of  S.  con- 
strictus.  As  Dr.  Owen  has,  however,  already  separated  one  of  these  shells 
under  a  new  name,  I  prefer  to  retain  this  arrangement  until  a  good  series 
can  be  compared  with  the  European  species. 

Dr.  Owen's  type  should  also  be  compared  with  S.  comj>ressus,  of 
Roemer,  which  seems  to  be  a  similar,  but  doubtless  distinct  species,  if 
accurately  figured. 

Locality  and  position. — Dr.  Owen's  type-specimen  came  from  near 
Cheyenne  River,  Dakota,  where  it  was  found  in  the  upper  part  of  the  Fort 
Pierre  group.  Ours  is  from  the  same  horizon  on  Yellowstone  River,  Mon- 
tana, 150  miles  above  its  mouth. 

Scaphitcs    nod  os  us,    var.   q  u  ad  r  angular  is. 

Plate  25,  figs.  3,  a,b,c;  2,  a,  o,  c ;  ami  tig.  4. 

Scaphitcs  notlosus,  var.  quadrangular'!*,  Meek  and  Hayden  (I860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII, 

420.— Gabb  (1861),  Synop.  Moll.  Cret.  Formation,  32. 
Scaphitcs  nodosus,  var.  exiles,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  420. 

This  variety  differs  from  the  preceding,  not  only  in  its  usually  smaller 
size,  but  also  in  having  its  periphery  flattened,  its  umbilicus  rather  larger, 
and  its  body-part  narrower  in  its  vertical  diameter,  as  well  as  less  straight- 
ened along  its  upper  margin.  Its  inner  row  of  nodes  will  also  be  seen  to  be 
nearer  the  umbilical  margin,  and  the  outer  rows  near  the  periphery ;  the 
latter  character  being  of  course  due  to  the  flattening  of  the  periphery.  There 
will  also  be  seen   to  be  some  slight  differences  in  the  details  of  its  septa 
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(tig.  3,  r).  particularly  in  the  form  of  its  third  lateral  lobe,  and  the  presence 
of  a  small  fourth  lateral. 

Compared  with  Dr.  Owen's  typical  form  of  &  nodosus,  it  will  be  seen 
to  differ  even  more  strongly  than  the  last,  in  form  and  several  other  respects. 

Still,  I  have  been  unable  fully  to  convince  myself  that,  like  the  last,  it  is 
not  a  small,  shorter  variety  of  the  same  species. 

Some  specimens  of  this  variety,  such  as  that  represented  by  our  figures 
2,  a,  b,  are  more  compressed  than  that  for  which  the  variety-name  quadran- 
gularis  was  proposed,  but  agree  nearly  in  other  respects.  These  are  even 
more  nearly  like  d'Orbigny's  figures  of  &  cons/rictus  than  the  last,  but  they 
are  still  more  convex  and  have  a  less  constricted  aperture,  while  they  pre- 
sent similar  differences  in  the  details  of  the  septa. 

Locality  and  position. — Same  as  last. 

Scaphites    nodosus,    var.    plcniis. 

Plate  26,  figs.  l,n,  h,c. 

Scaphites  nodosus,  var.  plenus,  Meek  and  Hayden  (I860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  420.— Gabb 
(1861),  Synop.  Moll.  Cret.  Form.,  33.— Meek  (1864),  Smithsonian  Check-List  N.  Am. 
Cret.  Fossils,  24. 

This  form  differs  from  the.  typical  Scaphites  nodosus,  not  only  in  its  pro- 
portionally shorter  deflected  body-part,  but  also  in  its  much  more  gibbous 
form,  and  in  the  smaller  size  of  its  inner  rows  of  lateral  nodes,  which  are 
placed  nearer  the  umbilical  side.  It  also  sometimes  shows  a  slight  tendency 
to  develop  a  third  intermediate  series  of  very  small  lateral  nodes  about  mid- 
way between  the  other  rows,  such  as  I  have  not  seen  in  any  of  the  other 
varieties. 

This  tendency,  however,  is  only  manifested  by  a  scarcely  perceptible 
swelling  of  the  costaa  at  this  point,  and  consequently,  escaped  the  atten- 
tion of  the  artist  in  drawing  the  figures  ;  while  even  this  faint  tendency  is  not 
constant. 

Compared  with  the  foregoing  forms  regarded  as  varieties  of  S.  nodosus, 
this  shell  also  presents  a  remarkable  contrast,  both  in  form  and  size.  So 
great  indeed  is  the  difference  that  it  seems  difficult  to  believe  that  it  can  be 
properly  regarded  as  even  a  marked  variety  of  the  same  species  as  that 
represented  by  our  figures  2,  a,  b,  of  plate  25  ;  and,  although  I  continue  here 
to  range  it  provisionally  as  a  variety  of  /S.  nodosus,  I  am  not  altogether  free 
from  doubts  on  this  «point.  Still,  when  we  come  to  compare  it  with  Owen's 
figure  of  the  typical  S.  nodosus,  and  with  the  intermediate  forms  represented 
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on  our  plate  25,  little  is  found  to  distinguish  it  from  the  same,  excepting  its 
very  ventricose  form,  a  character  not  alone  generally  reliable  for  distinguish- 
ing species  in  this  and  allied  groups  of  shells.  Its  septa  will  be  observed  to 
agree  almost  exactly,  excepting  in  mere  minute  individual  details,  with  those 
of  the  variety  brevis,  figured  on  plate  25,  and  to  present  the  same  differences 
in  the  smaller  lobes  from  the  variety  quadrangularis,  that  the  variety  brevis 
does.  At  one  time  I  was  rather  inclined  to  think  that  this  great  difference 
in  the  convexity  of  these  shells  might  be  merely  sexual ;  but  the  fact  that  the 
variety  or  species  plenus  was  only  found  at  a  locality  on  Yellowstone  River 
(where  it  occurs  associated  with  some  of  the  more  compressed  forms),  while 
no  specimens  of  it  were  found  at  numerous  other  localities  where  the  latter 
forms  are  common,  does  not  seem  to  sustain  this  view. 

Locality  and  jiosition. — Yellowstone  River,  150  miles  from  its  mouth  ; 
in  the  upper  part  of  the  Fort  Pierre  group  of  the  Upper  Missouri  Creta- 
ceous series.  The  splendid  specimen  figured  on  our  plate  26  was  discov- 
ered by  Lieutenant  (now  General)  G.  K.  Warren,  of  the  United  States 
Topographical  Engineers. 

Subgenus  DISCOSCAPHITES. 

[Section  a.  J 

Scapliites    Conradi,    Morton    (sp.) 
Plate  36,  figs.  2,  a-c. 

Ammonites  Conradi,  Morton  (1834),  Synop.  Org.  Remains  Oct.  Group  U.  S.,  39,  pi.  16,  figs.  1,2,  and  3  (not 

fig.  4,  pi.  xix). 
Scapldtes  Conradi,  d'Orbigny  (1850),  Prodr.  de  Paleont.,  II,  214.— Meek  and  Hayden  (1856),  Proceed. 

Acad.  Nat.  Sci.  Pliilad.,  284.— Gabb  (1861),  Syuop.  Moll.  Cret.,  32  (not  S.  Conradi,  von 

Buch  (1849),  Bull.  G<5ol.  Soc.  Fr.,  VI,  2e  ser.) 
?  Scaphites pnlvherrimus,  Roomer  (1841),  Verst.  norddeutscben  Kreidegeb.,  91. 
Ammonites  Danes,  d'Orbigny  (1850),  Prodr.  de  Pale'ont.,  11,213. 
Ammonites  Nebrascensis,  Owen  (1852),  Report  Iowa,  Wisconsin,  and  Minnesota,  577,  pi.  8,  fig.  3;  and 

pi.  9,  fig.  2. 

Shell  short-oval-subdiscoid  or  subcircular  in  outline,  and  rather  strongly 
compressed,  often  attaining  a  very  large  size;  section  of  volutions  oval,  being 
higher  than  wide  ;  inner  turns  closely  involute  and  deeply  embracing,  gener- 
ally nearly  rounded  on  the  periphery  ;  umbilicus  small;  deflected  part  of 
outer  volution  very  short,  and  scarcely,  or  not  at  all  free  at  the  aperture, 
which  is  oval,  or  with  inner  side  more  or  less  sinuous ;  surface  ornamented 
with  moderate-sized,  straight,  or  sometimes  slightly  arched  costse,  some  of 
which  bifurcate  once  or  twice,  while  shorter  ones  are  occasionally  intercalated 
between  the  others ;  costse  all  passing  nearly  straight  across  the  periphery, 
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luil  often  becoming  nearly  or  quite  obsolete  toward  (lie  aperture  on  the  non- 
septate  deflected  part  of  the  outer  volution — all  occupied  by  the  little  nodes 
of  the  lateral  surfaces,  of  which  about  six  to  eight  concentric  rows  may 
usually  be  counted  on  each  side  of  the  volutions  ;  nodes  of  outer  row  around 
each  margin  of  the  flattened  periphery,  larger  than  the  others,  and  sometimes 
compressed. 

Septa  rather  deeply  divided  into  four  principal  lobes  and  as  many  sinuses 
on  each  side  of  the  siphonal  lobe,  which  is  nearly  oblong  in  form,  about  twice 
as  long  as  wide,  and  bears  three  slender  digitate  main  branches  on  each  side, 
the  two  terminal  of  which  are  a  little  longer  than  the  others;  first  lateral 
sinus  as  long  as  the  siphonal,  and  a  little  wider — provided  with  three  nearly 
equal,  slender,  deeply  incised  and  digitate  terminal  branches  and  smaller 
lateral  divisions ;  first  lateral  lobe  as  long  as  the  siphonal,  and  nearly  of  the 
same  breadth  at  its  free  end,  where  it  is  provided  with  two  unequal  branches, 
the  larger  of  which  (that  on  the  inner  side)  is  subdivided  into  three  digitate 
branchlets,  and  the  smaller  into  two,  while  its  slender  body  supports  one  or 
two  small,  partly  digitate,  diverging  lateral  branchlets;  second  lateral  sinus 
shorter  than  the  first,  and  scarcely  more  than  half  as  wide,  with  two  nearly 
equal  bifid  and  serrated  terminal  branches,  and  several  short,  obtuse, 
irregularly- notched,  alternating  lateral  divisions,  the  sinuses  between  which 
are  so  deep  as  to  give  the  body  a  very  narrow,  zigzag  appearance;  second 
lateral  lobe  a  little  more  than  half  as  long  and  wide  as  the  first,  and  provided 
with  two  bifid  and  digitate  terminal  branches,  and  one  small,  nearly  or  quite 
simple,  diverging  lateral  branchlet  on  each  side  of  its  slender  body;  third 
lateral  sinus  shorter  than  the  second,  but  of  nearly  the  same  breadth,  with 
a  very  slender  body  and  two  nearly  equal,  irregularly  trifid  subdivisions ; 
third  lateral  lobe  rather  more  than  half  as  long  and  wide  as  the  second, 
and  very  similarly  formed ;  fourth  lateral  sinus  half  as  long  and  wide  as  the 
third,  with  two  small,  irregularly  serrated,  terminal  branches ;  fourth  lateral 
lobe  small,  and  bifid  at  the  end,  the  two  divisions  being  very  short  and  hi-  or 
tri-dentate. 

Length  of  largest  example,  6.30  inches ;  height  of  same,  5.70  inches ; 
convexity,  about  2.70  inches. 

The  foregoing  description  of  the  septa  was  prepared  from  the  specimen 
represented  by  figs.  2,  a,  and  2,  b,  of  plate  36,  regarded  as  belonging  to  the 
typical  form  of  the  species,  as  it  seems  to  agree  in  all  essential  characters 
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with  Morton's  type,  though  attaining  a  very  much  larger  size,  and  conse- 
quently differing  somewhat  in  the  smaller  details  of  the  septa.  In  comparing 
our  figure  of  its  septa  with  those  of  the  smaller-sized  individuals  from 
Alabama  and  New  Jersey,  it  should  be  kept  in  mind  that  the  details  of  the 
septa  of  these  shells  vary  according  to  the  size  of  the  specimen,  and  the 
precise  position  of  the  subdivisions  of  the  lobes  and  sinuses  with  relation  to 
the  costse  and  nodes,  which  often,  as  it  were,  push  aside  and  distort  smaller 
subdivisions.  Indeed,  I  find,  on  comparison  of  different  individuals,  that  no 
two  of  them  agree  exactly  in  the  minor  details  of  the  septa,  those  of  gigantic 
specimens  like  that  represented  by  our  figure  2,  e,  being  much  more  complex 
than  in  smaller  individuals. 

The  specimens  of  this  species  figured  by  Dr.  Owen  under  the  name 
Ammonites  Nebraseensis  have  the  deflected  part  of  the  outer  volution  broken 
away,  in  which  condition  they  are,  of  course,  undistinguishable  from  the 
genus  Ammonites,  as  formerly  understood  in  its  more  comprehensive  signifi- 
cation. 

At  least  in  external  characters,  S.  pulcherrimus  of  Roemer,  cited  doubt- 
fully in  the  foregoing  synonymy,  seems  to  be  very  closely  allied  to  this  spe- 
cies, and  I  am  much  inclined  to  believe  that  a  comparison  of  specimens  may 
show  them  to  be  identical.  As  Roemer  does  not  figure  the  septa  of  his 
shell,  however,  and  only  illustrates  the  exterior  of  an  imperfect  specimen, 
this  question  can  only  be  settled  by  a  direct  comparison  of  the  shells  them- 
selves, or  of  good  figures. 

Locality  and  position. — Dr.  Morton's  type-specimens  of  S.  Conradi  were 
from  the  Upper  Cretaceous  beds  of  Alabama.  It  also  occurs  at  the  same 
horizon  in  New  Jersey.  I  have  likewise  seen  specimens  of  it  from  the  Sas- 
katchewan, British  America,  in  Professor  Hind's  collections.  Our  speci- 
mens came  from  the  same  formation  (Fox  Hills  group),  at  Fox  Hills,  Long 
Lake,  Moreau  River,  and  near  the  eastern  base  of  the  Black  Hills,  Dakota. 

Scapliites    Conradi,    var.    gtilosus,    Morton. 
Plate  36,  fig.  1. 

Ammonites  Conradi,  var.  gulosus,  Morton  (1834),  Synop.  Org.  Rem.  Cret.  Group  U.  S.,  39.  pi.  xvi,  fig.  2. 
Scapkites  Conradi,  var.  gulosus,  Gabb  (1861),  Synop.  Moll.  Cret.  Form.,  32. 

Compare  Scapliites  iris,  Conrad  (1856),  Jour.  Acad.  Nat.  Sci.  Philad.,  Ill  (n.  s.),  335. 

Of  this  variety  we  have  figured  a  perfect  and  well-marked  specimen, 
which  agrees  in  almost  every  respect,  excepting  its  larger  size,  with  Dr. 
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Morton's  figure  and  description.  It  differs  from  the  typical  form  of  S.  Con- 
rad/, in  being  a  little  moi-e  gibbous  and  in  having  two  or  three  rows  of  tuber- 
cles less  on  each  side.  The  deflection  and  widening  of  the  non-septate  por- 
tion of  its  outer  whorl  are  also  less  distinctly  marked,  and  the  eosta^  on  that 
part  of  the  shell,  instead  of  gradually  growing  finer  and  more  crowded, 
become  entirely  obsolete  toward  the  aperture.  In  the  smaller  number  of  its 
lateral  tubercles,  its  rather  narrower  whorls,  and,  as  far  as  we  have  been  able 
to  see,  in  the  characters  of  its  septa,  it  somewhat  approaches  S.  Cheyennensis, 
Owen,  but  it  differs  remarkably  from  that  form  in  the  very  small  size  of  its 
umbilicus. 

Mr.  Conrad  has  figured  and  described  under  the  name  Scaphite.s  iris 
(cited  above),  Ik  in  the  Cretaceous  of  Mississippi,  a  fragment  of  a  form  very 
like  this,  lint  he  states  that  its  septa  are  very  different. 

Locality  and  position. — Fox  Hills,  Long  Lake,  Moreau  River,  &c. ;  from 
the  Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 

Scaphites   Conradi,    v a r .    intermedins. 

Plate  34,  figs.  :•!.  a,  h,  c. 

Shell  oval-subcircular,  much  compressed;  volutions  so  deeply  embracing 
as  to  leave  only  a  very  narrow  umbilicus,  all  rather  distinctly  compressed 
laterally,  inner  ones  narrowly  rounded  on  the  periphery  ;  last,  or  deflected 
half  of  outer  turn  so  very  short  as  not  to  become  free  at  the  aperture,  some- 
what widened  and  straightened  near  the  umbilicus  above,  and  narrowly 
flattened  on  the  periphery,  the  flattening  sometimes  also  continued  less  dis- 
tinctly defined  around  on  the  inner  half;  aperture  oval,  being  longer  than 
wide,  and  more  or  less  sinuous  on  the  inner  side;  surface  ornamented  by 
numerous,  somewhat  flexuous  costa?,  which  increase  by  division  and  the 
intercalation  of  shorter  ones  between,  so  as  to  number  about  five  times  as 
many  around  the  periphery  as  at  the  umbilical  side — those  of  each  side  of  the 
inner  volutions,  as  well  as  the  inner  half  of  the  outer,  being  provided  with 
about  five  revolving  rows  of  small  tubercles,  exclusive  of  the  row  of  rather 
larger  ones  around  each  side  of  the  narrow  periphery  ;  costse  of  the  last  half 
of  the  outer  volution  becoming  very  fine,  crowded,  and  nearly  or  epiite  desti- 
tute of  tubercles,  excepting  the  two  peripheral  rows,  which  are  largest  and 
most  widely  separated  on  the  lower  side  of  this  part. 

Septa  rather  deeply  divided  into  four  lobes  and  four  sinuses  on  each  side 
."•")  n 
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of  the  siphonal  lobe,- which  is  oblong  ia  form,  being  about  one-fourth  longer 
than  wide,  and  provided  with  three  unequal  branches  on  each  side,  the  two 
terminal  of  which  are  nearly  parallel,  bifid,  and  digitate,  and  the  laterals 
smaller  and  merely  digitate,  or  in  part  nearly  simple ;  first  lateral  sinus  as 
long  as  the  siphonal  lobe,  but  wider,  and  divided  at  the  end  into  two  very 
unequal  terminal  branches,  of  which  that  on  the  siphonal  side  is  much 
broader  than  the  other,  and  like  it  provided  with  three  or  four  slender, 
obtusely  dentate  branches  ;  first  lateral  lobe  about  the  size  of  the  siphonal, 
or  a  little  longer,  and  provided  with  two  branches  on  each  side,  the  two  ter- 
minal of  which  are  spreading  and  unequal,  that  on  the  siphonal  side  being 
shorter  than  the  other  and  merely  bifid  and  digitate,  while  the  other  is  tri- 
partite and  digitate,  its  terminal  branch  being  long;  second  lateral  sinus  con- 
siderably smaller  than  the  first,  with  a  narrow  body  bearing  two  small,  bifid, 
terminal  branches,  and  one  or  two  short,  unequal,  alternating  lateral  divisions, 
one  of  which,  on  the  siphonal  side,  is  broad  and  obscurely  trilobate  at  the  end  ; 
second  lateral  lobe  a  little  more  than  half  as  long  and  wide  as  the  first,  with 
two  short,  nearly  equal,  obtusely  dentate  terminal  branches,  of  which  the  one 
on  the  siphonal  side  shows  a  tendency  to  bifurcate;  third  lateral  sinus  hardly 
more  than  half  as  large  as  the  second,  with  merely  two  or  three  short  ter- 
minal, partly-lobed  divisions;  third  lateral  lobe  only  about  as  large  as  one  of 
the  terminal  divisions  of  the  second,  nearly  oblong  in  form,  and  showing  a 
slight  tendency  to  trilobation  at  the  end;  fourth  lateral  sinus  smaller  than 
the  third,  and  provided  with  two  short,  spreading,  terminal  branches,  with 
trilobate  and  bilobate  ends;  fourth  lateral  lobe  somewhat  larger  than  the 
third,  and  rather  deeply  divided  into  two  short,  spreading,  bilobate,  terminal 
branches. 

Length,  2.91  inches;  height,  2.51  inches;  convexity,  0.95  inch. 

This  form  holds  almost  an  exactly  intermediate  position,  as  it  were, 
between  the  typical  S.  Conradi  and  S.  Nicolletii,  Morton  {■=.  S.  comprimu, 
Owen),  both  in  external  and  internal  characters.  Externally,  it  differs  from 
the  first  in  being  more  compressed,  and  in  having  its  lateral  tubercles  almost 
entirely  confined  to  the  inner  volutions  and  the  inner  half  of  the  outer  one. 
Its  septa  also  conform  very  closely  to  those  of  the  typical  8.  Conradi,  except- 
ing that  their  divisions  are  proportionally  shorter,  less  sharply  digitate,  and 
their  third  lateral  lobe  much  smaller  and  less  deeply  divided. 

I  have  described  this  form  in  more  detail  than  is  usually  necessary  for  a 


INVERTEBRATE  I'ALyEONTt >L( )CY.  435 

mere  variety,  because  it   may  yet    prove  to  be  specifically  distinct  from  8. 
( 'onradi. 

Locality  and  position. — Moreau  River,  Dakota;  from  the  Fox  Hills 
group  of  the  Upper  Missouri  Cretaceous  series. 

Scaphit'es    Nicolletii,  Morton  (sp.). 

Plate  ;!4,  figs.  4,  «,  /),  c,  and  2,  a,  b. 

Ammonites Nicolletii,  Morton  (1841),  Jour.  Acad.  Nat.  Sci.  Philad.,  VIII,  209,  pi.  10,  fig.  3. 
AmmoniUsNicolletii,  Owen  (1852),  Report  of  U.  S.  Geol.  Survey  of  Wisconsin,  Iowa,  and  Minnesota,  tab. 

viii,  fig.  1. 
Scaphites  (Ammonitesl)  comprimis,  Owen  (1852),  ib.,  580,  tab.  vii,  tig.  4. 
Scaphites  NicolleM,  Meek  and  llaydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  281.— Meek  (1864), 

Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  24. 

Shell  oval-subcircular,  much  compressed;  volutions  so  deeply  em- 
bracing as  to  leave  only  a  small  umbilicus,  all  strongly  compressed  later- 
ally, inner  ones  narrowly  rounded  on  the  periphery;  deflected  part  of  "last 
turn  so  very  short  as  not  to  become  free  at  the  aperture,  narrowly  flattened 
on  the  periphery  below,  and  somewhat  widened  and  straightened  along  the 
upper  margin  near  the  umbilicus;  aperture  narrow-oval;  surface  ornamented 
by  numerous  small,  somewhat  flexuous  costse,  which  increase  by  division  and 
intercalation  so  as  to  number  about  five  times  as  many  around  the  periphery 
as  at  the  inner  side  ;  costse  everywhere  without  tubercles  or  nodes,  excepting 
a  single  row  along  each  side  of  the  flattened  periphery  of  the  outer  volution, 
all  crossing  the  periphery  with  a  moderate  forward  curve. 

Length,  2.31  inches  ;   height,  1.92  inches;  convexity,  about  0.62  inch. 

The  septa  of  this  form  correspond  so  nearly  in  their  general  features  to 
those  of  the  last  (as  may  be  seen  by  our  figures  on  plate  34)  that  the  differ- 
ences can  be  pointed  out  in  a  few  words.  In  the  first  place,  the  terminal 
divisions  of  its  siphonal  lobe  are  a  little  shorter,  and  show  a  disposition  to 
bifurcate,  and  the  succeeding  lateral  pair  of  branches  are  proportionally  a 
little  larger  than  in  the  last.  Its  first  lateral  lobe  also  differs  in  having  its 
body  narrower,  and  its  two  terminal  branches  much  more  nearly  equal,  with 
differently-formed  subdivisions.  Again,  its  second  lateral  lobe  shows  more 
of  a  disposition  to  tripartite  division,  with  more  spreading  branches.  Its 
third  lateral  lobe  is  much  more  decidedly  trifid,  and  its  fourth  smaller  and 
less  deeply  bifid,  while  between  the  last  and  the  umbilicus  there  are  two 
very  small  projections  not  seen  in  the  last-described  form. 

These  differences  in  the  details  of  the  lobes  and  sinuses  of  the  septa 
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are  not,  it  must  be  confessed,  very  important,  or  even  not  greater  than  we 
may  frequently  see  between  those  of  different  individuals  of  the  same  spe- 
cies ;  but  it  must  be  remembered  that  we  do  sometimes  see  the  septa  of 
species  clearly  distinct,  as  regards  all  other  characters,  quite  as  nearly  alike 
as  these.  A  more  important  difference,  however,  is  the  entire  absence  of 
tubercles  on  the  sides  of  all  the  volutions,  both  inner  and  outer,  of  the  form 
under  consideration ;  while  in  the  last  they  are  well  developed  on  the  inner 
turns,  as  well  as  on  a  part  of  the  outer  one.  Again,  it  will  be  observed  that 
the  costse  are  proportionally  smaller  and  more  crowded  on  all  of  the  inner 
volutions  of  the  form  here  described  than  in  the  last,  which  is  also  decidedly 
more  convex. 

Our  specimens  of  this  shell  agree  in  nearly  all  respects  with  Dr.  Mor- 
ton's figure  of  his  A.  Nicolletii,  as  well  as  with  Dr.  Owen's  figures  cited  at 
the  head  of  this  description,  and  I  cannot  doubt  that  they  all  belong  to  the 
same  species. 

It  will  be  observed  that  this  shell  departs  from  the  Discoscaphites  group 
in  one  rather  prominent  character;  that  is,  in  the  entire  absence  of  tubercles 
on  the  sides  of  its  volutions.  From  its  close  general  relations  to  the  last, 
however,  in  which  that  character  does  occur,  both  in  form  and  in  the  details 
of  its  septa,  it  seems  improper  to  place  it  in  any  other  section. 

Among . foreign  species,  it  may  be  compared  with  varieties  of  S.  con- 
strictus,  Sowerby  (sp.),  as  illustrated  by  d'Orbigny  (Pale"ont.  Fr.,  Terr.  Cret, 
I,  pi.  129,  fig.  8),  which  it  nearly  resembles,  though  its  last  turn  seems  never 
to  become  so  free  at  the  aperture,  and  the  deflected  part  of  its  body-volution 
wants  the  broad  costse  or  undulations  seen  on  that  shell,  which  also  has  more 
prominent  nodes  around  the  angles  of  its  periphery.  The  lobes  and  sinuses 
of  the  septa  in  these  shells  are  also  very  similar,  except  in  details  Our 
shell,  however,  does  not  present  the  varieties  of  form  illustrated  by  d'Orbigny's 
figures  of  S  constrictus,  being  very  constant  in  general  form,  and  the  breadth 
(height)  of  the  deflected  part  of  the  last  turn.  Possibly,  it  may  not  be  distinct 
from  Sowerby's  species;  but,  without  specimens  of  that  shell  for  compari- 
son, I  do  not  feel  warranted  in  adopting  that  conclusion. 

Locality  and  position. — Moreau  River,  Fox  Hills,  Long  Lake,  &c, 
Dakota,  and  Yellowstone -River,  Montana  ;  in  the  Fox  Hills  group  of  the 
Upper  Missouri  Cretaceous  series.  Dr.  Morton's  type-specimens  were  from 
Dakota,  but  the  exact  locality  is  not  given. 
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[Soriimi  /-.  of  subgenus  Discoscaphites.] 

Scaphites   Cheyenne n sis,   Owen  (sp. ). 

Plate  35,  tigs.  3,  a-i. 

Ammonites  Cheyeitnt  iisi8yOwen(  1852),  U.S.  Geol.  Report  Wisconsin,  Iowa,  and  Minnesota,  578,  pi.  vii,  fig.  2. 

Ammonites  Kebrascensisl,  Owen  (1852),  it.,  pi.  viii.  fig.  •,'. 

Ammonites  Moreauensis,  Owen  (1852),  ib.,  5?!*,  pi.  viii,  tig.  ?. 

Scaphites  Conradi  (pait),  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  viii,  281. 

Scaphites  Cheyennensis,  Meek  and  Hayden  ( I860  i.  il>  .  xii,  420. 

Shell  slightly  oval  or  subcircular,  compressed  ;  umbilicus  very  wide, 
shallow,  and  showing  about  half  the  breadth  of  each  inner  whorl  ;  volutions 
increasing  gradually  in  size,  a  little  compressed  laterally  ;  last  one  but  slightly 
deflected  from  the  regular  curve  of  the  others,  rather  narrowly  flattened  on 
the  periphery,  and  subrectangular,  but  not  dilated  or  straightened  along  the 
umbilical  side,  scarcely  or  not  at  all  free  at  the  aperture,  which  has  a  sub- 
cordate  outline;  surface  ornamented  by  distinct,  rather  angular,  slightly 
flexuous  costa?,  which  increase  in  number  chiefly  by  the  intercalation  of  two, 
three,  or  more  shorter  ones,  between  each  two  of  those  that  pass  entirely 
across  from  the  periphery  to  the  umbilical  side,  all  passing  straight  over  the 
periphery,  and,  excepting  on  the  last  half  of  the  outer  volution,  bearing  on 
each  side  small  nodes  so  arranged  as  to  form  four  or  five  revolving  rows, 
exclusive  of  a  row  of  larger  ones  on  each  side  of  the  flattened  periphery. 

The  septa  of  this  species  are  divided  into  lobes  and  sinuses  so  nearly 
like  those  of  S.  Conradi,  already  described,  that  they  can  be  sufficiently 
characterized  by  pointing  out  the  i'ew  differences.  In  the  first  place,  it  may 
be  mentioned  that  both  its  lobes  and  sinuses  are  all  proportionally  a  little 
wider  and  shorter  than  those  of  *S.  Conradi,  while  its  siphonal  lobe  has  its 
terminal  divisions  a  little  more  spreading,  and  only  one  instead  of  two  slender 
dentate  lateral  branches.  Its  first  lateral  sinus  is  less  deeply  divided  by  its 
auxiliary  lobe,  while  its  two  terminal  divisions  are  of  more  nearly  equal  size, 
the  left  division  being  also  distinctly  tripartite.  Its  first  lateral  lobe  has  a 
proportionally  broader  body,  and  its  two  terminal  divisions  are  more  spreading 
and  more  equally  bipartite.  The  difference  of  its  second  lateral  sinus  from 
1  hat  of  <S.  Conradi,  are  of  a  similar  nature  to  those  seen  in  its  first  ;  and  the 
same  may  be  said  in  regard  to  its  second  lateral  lobe.  Its  third. lateral  lobe 
is,  like  the  other,  shorter  and  wider  than  that  of  S.  Conradi,  and  more  ecpially 
bipartite,  with  much  shorter  divisions;  while  its  fourth  lateral  lobe  differs 
very  little,  excepting  in  breadth,  from  the  corresponding  lobe  of  S.  Conradi. 
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It  should  be  remembered,  however,  that  the  differences  here  noted  are  not 
always  so  strongly  marked  as  in  the  septum  figured. 

This  species  seems  to  be  somewhat  related  to  Morton's  variety  gulosus 
of  S.  Conradi,  but  differs  remarkably  in  its  large  open  umbilicus,  showing  all 
of  the  inner  volutions,  and  in  having  the  last  half  of  its  outer  volution  scarcely 
deflected  at  all  from  the  regular  curve  of  the  inner  turns,  or  in  the  slightest 
degree  dilated  or  straightened  along  the  umbilical  side.  The  sides  of  the 
last  half  of  its  outer  volution  are  also  without  nodes,  though  distinctly  costated  ; 
but  the  costse  that  extend  entirely  across  to  the  umbilicus,  terminate  along 
its  margin  in  comparatively  large  node-like  prominences. 

Although  at  one  time  inclined  to  think  this  shell  an  extreme  variety  of 
S.  Conradi,  a  study  and  comparison  of  more  extensive  collections,  some  years 
back,  satisfied  me  that  it  is  an  entirely  distinct  species. 

The  very  slight  deviation  of  the  last  half  of  its  outer  volution  from  the 
regular  curve  of  the  others,  with  its  large  open  umbilicus,  give  it  very  much 
the  appearance  of  an  Ammonite,  to  which  genus  Dr.  Owen  referred  it.  He 
saw  only  specimens  consisting  of  inner  volutions,  without  the  very  slightly- 
deflected  half  of  the  last  turn,  like  the  specimen  represented  by  our  figure 
3,  c;  but  it  is  evident  that  he  would  have  referred  even  perfect  specimens  to 
Ammonites,  had  he  seen  them,  from  the  fact  that  he  was  in  doubt  whether 
even  his  Scaphites  nodosus,  in  which  the  characters  of  the  latter  genus  are 
much  more  decidedly  marked,  might  not  belong  rather  to  the  genus  Ammo- 
nites. Its  close  relations,  however,  to  S.  abi/ssinus,  Morton,  in  which  the 
characteristic  deflection  of  the  body-part  is  sometimes  unmistakable,  together 
with  the  general  similarity  of  its  septa  to  the  genus  Scaphites,  and  the 
scarcely  observable  tendency  of  the  last  half  of  its  outer  volution  to  deviate 
from  the  regular  curve  of  the  others,  are  sufficient  reasons,  I  think,  for  placing 
it  in  the  latter  genus.  The  existence  of  such  exactly  intermediate  forms, 
however,  between  the  Scaphitoid  and  Ammonhoid  types,  is  an  interesting 
example  of  the  blending  together  through  a  comparatively  few  species  of 
groups  that  seem  strongly  distinct,  as  represented  by  great  numbers  of  others. 

A  single  fragment  of  the  outer  non-septate  portion  of  this  species,  repre- 
sented by  figure  3,  d,  of  our  plate  35,  is  accidentally  broken  in  such  a  man- 
ner as  to  expose  within,  an  exceedingly  interesting  specimen  of  one  of  those 
curious  bodies  for  which  Parkinson  in  1811  proposed  a  generic  name  Trigo- 
nellites, afterward  (in  1831)  named  Aplychus  by  Meyer.     This  specimen  was 
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fully  described  by  the  writer  in  1865,  on  pages  L18  d>  1"21  of  a  memoir 
published  by  the  Smithsonian  Institution  on  the  Palaeontology  of  (he  Upper 
Missouri,  in  the  joint  names  of  Meek  and  Hay  den,  already  cited  in  connec- 
tion with  the  genus  Scapkites.  From  that  description  and  remarks,  the  fol- 
lowing paragraphs  are  quoted,  with  some  modifications,  and  references  to  the 
figures  on  the  plate  here  given,  instead  of  to  the  wood-cuts  inserted  in  the 
text  as  originally  published. 

"  The  specimen  here  under  consideration  is  thin,  and  seems  to  have  been 
composed  of  a  single  lamina  showing  no  cellular  structure,  and  possibly  con- 
sisting only  of  the  inner  layer.  It  is  the  only  organic  body  found  in  the  frag- 
ment of  the  shell :  the  surrounding  space  being  filled  with  fine,  indurated, 
sedimentary  matter,  similar  to  that  in  which  the  shell  was  originally  envel- 
oped. It  occupies  a  position  apparently  about  one-fourth  of  the  distance 
back  from  the  aperture  to  the  first  septum,  and  lies  with  the  two  valves 
partly  open  and  in  their  natural  position  with  relation  to  each  other;  their 
straight  edges  being  joined  together,  and  deflected  so  as  to  form  a  distinct 
carina,  come  in  contact  with  the  peripheral  side  of  the  shell,  as  shown  in 
figure  3,  d,  plate  35;  while  the  truncated  or  left  ends  of  the  two  valves, 
as  they  would  appear  if  opened  and  flattened  out,  as  seen  in  figure  3,  i,  are 
directed  toward  the  aperture  of  the  shell. 

"The  fact,  however,  to  which  especial  attention  is  called,  is  the  occur- 
rence of  a  third  piece,  or  appendage  (see  figures  •">,  A  g.  h,  representing  an 
under,  lateral,  and  upper  view  of  this  part  as  seen  in  figure  3,  d,  in  place, 
exposed  by  the  breaking  away  of  a  part  of  one  of  the  valves),  differing 
entirely  from  either  of  the  two  valves  already  noticed,  and,  so  far  as  known, 
from  anything  previously  found  in  connection  with  any  of  these  fossils.  This 
third  piece,  as  already  explained,  occupies  a  position  between  the  two  valves 
as  they  lie  together  partly  opened,  being  nearer  the  extremity  directed 
toward  the  aperture  of  the  shell,  and  exactly  fitting  between  the  valves,  as 
if  in  its  natural  position  with  relation  to  them.  It  agrees  so  exactly  in  thin 
ness,  texture,  and  surface-markings,  and  even  in  color,  with  the  two  valves 
enveloping  it,  that  it  is  impossible  to  examine  the  specimen  for  a  moment 
and  entertain  a  doubt  in  regard  to  the  three  pieces  being  all  parts  of  the 
same  fossil.* 

*  It  has  been  maintained  by  some  tbat  an  Aptycbus,  as  usually  understood,  has  its  two  parts  not 
merely  joined  together  along  the  straight  edges,  but  actually  anchylosed  there,  so  as  really  to  consist  of 
one  bilobate  piece.     If  this  is  bo.  of  course   what'  il.  here  called   a  third  piece,  would  really  be  only  a 
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"  This  third  piece,  as  may  be  seen  by  reference  to  figures  3,  j\  g,  h, 
differs  entirely  from  any  of  the  usual  forms  of  Trigonellites  or  Aptychus,  as 
generally  understood,  and  presents  a  very  peculiar  jaw-like  appearance.  It 
consists  of  two  rami  joined  together  at  their  anterior  end,  and  extending 
backward  so  as  to  present,  as  viewed  on  either  side,  the  form  seen  in  figure 
3,  g,  of  plate  35;   while  figure  3,  h,  represents  its  inner  side. 

"  The  presence  of  this  third  piece  would  seem  to  furnish  another  argu- 
ment, if  any  were  needed,  against  the  conclusion  that  these  fossils  are  the 
valves  of  Cerripedes,  since  its  form  is  such  that  it  can  scarcely  be  regarded 
as  homologous  with  any  of  the  external  shelly  plates  of  those  animals.  Its 
form,  if  not  indeed  its  very  existence,  seems  to  be  even  more  irreconcilable 
with  the  somewhat  generally-accepted  opinion  that  these  bodies  are  oper- 
cula.  It  is  not  difficult  to  understand  how  the  two  valves  might  be  opened 
out,  as  in  figure  3,  i,  and  attached  to  a  fleshy  lobe,  or  some  of  the  soft  parts 
of  the  animal,  so  as  to  perform  the  offices  of  an  operculum  ;  but  it  seems 
impossible  to  conceive  how  the  third  jaw-like  piece  could  have  been  in  any 
way  connected  with  an  operculum. 

"In  examining  this  curious  third  piece,  one  can  scarcely  fail  to  be  im- 
pressed with  its  resemblance  to  a  jaw  or  beak.  Indeed,  so  striking  is  this 
analogy  that  I  have  been  strongly  inclined  to  adopt  the  conclusion  that  it  is 
such,  notwithstanding  the  fact  that  this  would  seem  to  require  that  the  two 
enveloping  valves  should  be  viewed  as  forming  together  the  opposing  mandi- 
ble, for  which  their  form  would  seem  to  be  badly  adapted.  The  opinion 
that  these  bodies  may  be  jaws,  instead  of  opercula — first  suggested  by  von 
Bidda,  I  believe — receives  additional  support  from  the  entire  absence,  so  far 
as  known,  of  anything  else  representing  jaws  or  beaks  within  the  thousands 
of  Ammonitoid  shells  that  have  been  broken  in  various  parts  of  the  world; 
while  all  of  the  known  existing  Cephalopods  are  found  to  be  provided  with 
such  oral  organs.  Again,  it  will  be  remembered  that  in  the  existing  species 
of  Nautilus  (the  beaks  of  which  are  partly  calcareous  and  partly  corneous), 
the  upper  mandible  is  received  within  and  enveloped  by  the  lower,  much 
as  the  third  appendage  here  described  lies  between  the  two  valves  of  our 
specimen."* 

*  I  should  explain  here,  that  the  figure  3,  d,  of  this  fossil  ou  our  plate  was  drawn  and  arranged 
mauy  years  back,  when  the  periphery,  or  outer  edge,  of  an  Ammonite  or  other  similar  shell,  was  con- 
sidered the  dorsum  ;  consequently,  that  side  of  figure  3,  <J,  was  placed  upward,  which  really  brings  the 
ventral  side  above,  as  the  figure  stands.  •  • 


INVERTEBRATE  PALJSONTOLOd  V.  441 

Since  the  foregoing  remarks  were  originally  published  nearly  as  here 
written,  another  entirely  new  view  of  the  functions  of  these  bodies,  has  been 
published.  (See  remarks  at  the  end  of  the  description  of  the  genus  Scaphites 
on  page  419). 

Locality  and  position. — Fox  Hills,  Moreau  and  Cheyenne  Rivers,  Dakota; 
from  the  Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series. 

Scaphites   abyssinus,    Morton  (sp.). 

Plate  35,  figs.  2,  a,  b,  aud  4. 

Ammonites  dbyssinas,  Morton  (1841),  Jour.  Acad.  Nat.  Sci.  Philad.,  VIII,  209,  pi.  10,  rig.  4. 
Scaphites  Mandanensisl,  Meek  and  Hayden  (185C),  Proceed.  Acad.  Nat.  Sci.  Philad.,*  VIII,  281. 
Scaphites  abj/ssinus,  Meek  and  Hayden  (1860),  ib.,  XII,  420. — Meek  (ISG4),  Smithsonian  Check-List  N.  Am. 
Cret.  Fossils,  23. 

Shell  short-oval,  or  subcircular,  much  compressed;  inner  volutions 
deeply  embraced  within  the  dorsal  groove  of  each  succeeding  turn;  last 
whorl  flattened  on  the  sides  and  periphery,  having  a  more  or  less  distinct 
subnodose  angle  around  the  umbilicus,  and  on  each  side  of  the  periphery ; 
non-septate  portion  short,  not  widened  or  straightened  along  its  upper  mar- 
gin, and  deviating  so  little  from  the  regular  curve  of  the  inner  whorls  as  to 
become  but  slightly  disconnected  from  them  at  the  aperture;  umbilicus 
rather  small;  aperture  oval  or  subcordate ;  surface  ornamented  by  rather 
distinct,  straight,  or  slightly  flexuous  costse,  which  increase  chiefly  by  the 
intercalation  of  shorter  ones  between  the  longer,  so  as  to  number  from  two 
to  three  times  as  many  at  the  periphery  as  near  the  umbilicus  ;  those  on  (he 
inner  whorls  often  supporting  some  three  or  more  rows  of  very  small  nodes 
on  each  side,  in  addition  to  the  larger  series  on  each  side  of  the  narrow 
flattened  periphery. 

Septa  divided  into  three  or  four  lobes  and  as  many  sinuses  on  each  side 

of  the  si  phonal  lobe,  which   is  of  an   oblong  form,  being  a  little  longer  than 

wide,  with  two  principal  branches  on  each  side,  the  two  terminal  of  which  are 

slender,  larger  than  the  others,  nearly  parallel,  obscurely  bifid,  and  provided 

with  a  few  obtuse  short  digitations  or  crenulations ;   while  the  lateral  branches 

are  short  and  spreading,  the  larger  pair  being  merely  obtusely  tridentate,  and 

the  others  simple;  first  lateral  sinus  as  long  as  the  siphonal  lobe,  and  near 

one-fourth  wider,  with  a  nearly  cpiadrangular  form,  and  provided  with  two 

large  unequal,  irregular  branches,  with  short,  obtusely  crenate  subdivisions  ; 

first  lateral  lobe  a  little  shorter  than  the  siphonal,  and  of  nearly  the  same 
56  H 
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breadth,  with  two  branches  on  each  side,  the  two  terminal  of  which  are  of 
moderate  length,  spreading,  bifid,  and  provided  with  obtusely  crenate  or  den- 
tate margins,  while  the  two  lateral  branches  are  much  smaller,  directed  out  at 
right  angles  from  the  margins,  and  each  obtusely  tridentate  at  the  end  ;  second 
lateral  sinus  scarcely  half  as  large  as  the  first,  and  bearing  two  unequal, 
shortly  bipartite  or  tripartite,  deeply  sinuous,  and  obtusely  dentate  terminal 
branches,  and  one  or  two  unequal,  short,  nearly  simple,  lateral  branchlets ; 
second  lateral  lobe  much  like  the  first,  but  scarcely  more  than  half  as  long 
and  wid°  ;  third  lateral  sinus  about  one-third  as  large  as  the  second,  with 
two  short,  spreading,  obtusely  dentate,  terminal  branches;  third  lateral  lobe 
very  small,  and  merely  obscurely  bilobate  at  the  end;  fourth  lateral  sinus  as 
long  as  the  third  lateral  lobe,  but  wider  and  faintly  bilobate  at  the  end; 
fourth  lateral  lobe  slightly  wider  and  longer  than  the  third,  but  more  dis- 
tinctly trilobate  at  the  end. 

Length,  2.09  inches;  height,  1.65  inches;  convexity,  0.63  inch. 

The  angle  around  the  inner  side  of  the  non-septate  part  of  the  outer 
volution  in  this  species  is  not  always  well  marked,  and  varies  a  little  in  its 
distance  from  the  umbilical  margin.  It  is  apparently  always  provided  with 
a.  row  of  low  prominences,  like  transversely-elongated  nodes,  that  never 
exist  on  the  inner  volutions.  The  angle  on  each  side  of  the  narrow,  flattened 
periphery,  with  its  row  of  nodes,  seems  to  be  always  well  defined  on  the 
outer  volution,  excepting  near  the  aperture,  where  both  angles  and  nodes 
usually  fade  away,,  and  the  costse  become  finer  and  crowded.  On  the  inner 
volutions,  also,  the  peripheral  angles  become  obscure  or  obsolete,  though 
their  place  is  occupied  by  the  rows  of  nodes  reduced  in  size.  The  little 
nodes  seen  on  the  sides  of  the  inner  volutions,  and  sometimes  on  the  inner 
half  of  the  last  turn,  are  placed  on  the  costae  so  as  to  form  about  three  nearly 
equidistant,  revolving  rows  on  each  side  of  the  shell. 

This  form  is  very  closely  allied  to  the  following  species,  and  may  pos- 
sibly be  only  a  variety  of  the  same.  The  points  of  difference  will  be  noticed 
in  connection  with  the  description  of  that  shell.  There  is  little  or  no  room 
for  doubts  in  regard  to  this  being  the  form  to  which  Dr.  Morton  applied  the 
name  Ammonites  abijssinus.  It  is  true  his  type-specimen  showed  none  of 
the  little  nodes  on  the  costre  of  the  sides  of  the  shell  ;  but  these  are  not 
always  present,  as  may  be  seen  by  our  figure  2,  a,  and  those  near  the  margin 
of  the  umbilicus  only  occur  on  the  outer  volution,  while  his  type-specimen 
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consisted  only  of  the  inner  turns.  The  perforated  character  of  the  umbilicus, 
mentioned  by  Dr.  Morton,  is  merely  due  to  Ihe  accidental  breaking-through 
of  the  small,  slender,  inner  volutions  of  his  specimens. 

Locality  and  position. — Dr.  Morton's  type-specimens  of  this  form  were 
from  t lie  Missouri  River,  Dakota ;  exact  locality  not  mentioned.  Ours  were 
found  on  Moreau  River,  Dakota,  where  they  occur  in  the  Fox  Hills  group  of 
the  Upper  Missouri  Cretaceous  series. 

Scaphites    1*1  a  n  «1  a  n  r  n  s  i  <s ,    Morton  (sp.). 

Plate  35,  figs.  I,  «,  b,  c. 

Ammonites  Mandanensis,  Morton  (1841),  Jour.  Acad.  Nat.  Sei.  Pbilad.,  VIII,  208,  pi.  10,  tig.  2. 
Ammonites  ?  Mandanensis,  Owen  (1852),  Report  Wisconsin,  Iowa,  and  Minnesota,  tab.  7,  rig.  5. 
Scaphites  Mandanensis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  281. 

Shell  short-oval,  or  subcircular,  much  compressed;  volutions  six  to  six 
and  a  half,  increasing  rather  gradually  in  size  from  within ;  last  one  not 
much  enlarged,  and  scarcely  deviating  from  the  curve  of  the  others,  flattened 
on  the  sides  and  periphery,  and  angular  and  ornamented  by  a  row  of  very 
small  crenatures  around  the  umbilicus,  and  another  of  little  nodes  on  each 
side  of  the  periphery,  excepting  near  the  aperture;  each  inner  whorl  partly 
received  within  the  rather  deep  dorsal  groove  of  the  succeeding  turn ;  um- 
bilicus rather  wide,  and  exhibiting  a  part  of  each  inner  whorl ;  aperture  oval- 
subcordate,  being  longer  than  wide  ;  surface  ornamented  by  small,  slightly 
flexuous  costse,  which  increase  by  intercalation  and  division  so  as  to  number 
about  three  times  as  many  at  the  periphery  as  around  the  umbilicus;  costse 
becoming  much  finer  and  more  closely  arranged  near  the  aperture. 

Length,  1.84  inches;  height,  1.43  inches;  'convexity,  0.59  inch. 

Usually,  each  one  of  the  costas  of  this  shell  terminates  at  one  of  the  little 
nodes  along  the  angular  margins  of  the  narrowly-flattened  periphery ;  but 
where  the  nodes  become  larger  and  more  distant,  along  this  part  of  the  last 
or  body  volution,  sometimes  two  of  the  costse  coalesce  at  one  of  these  mar- 
ginal nodes,  while  others  pass  between  them.  In  crossing  the  narrow  periph- 
ery of  the  last  whorl,  all  the  costye  arch  a  little  forward. 

The  sutures  of  the  septa  in  this  species  are  so  very  similar  to  those  of 
that  last-described  form,  that  it  would  be  almost  an  exact  repetition  of  the 
same  words  used  in  the  description  of  that  form,  to  describe  them  in  detail. 
Yet  slight  differences  in  the  details  of  the  lobes  and  sinuses  might  be  men- 
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tioned,  such  as  the  more  slender  and  less  digitate  branches  of  the  lobes  in 
his  species,  and  the  differences  in  the  relative  sizes  of  its  third  and  fourth 
lateral  lobes;  but  these  are  by  no  means  greater  than  we  often  see  in  differ- 
ent individuals  of  one  and  the  same  species,  among  shells  of  this  kind. 

Externally,  however,  there  are  more  important  differences  between 
these  shells;  that  under  consideration  having  much  finer  costae,  with  a 
decidedly  wider  umbilicus,  showing  portions  of  all  tiie  inner  volutions.  The 
inner  or  umbilical  edge  of  its  outer  volution  is  more  rectangular,  and  merely 
finely  crenate,  while  there  seem  to  be  no  traces  of  small  nodes  on  the  sides 
of  any  of  its  volutions.  As  already  intimated,  I  am  not  entirely  sure  that 
these  shells  may  be  more  than  mere  varieties  of  one  species ;  but  the  almost 
exact  identity  of  their  septa  does  not  demonstrate  this,  because  there  are 
clearly  distinct  species  among  the  Ammonitidee  that  show  scarcely  any  con- 
stant differences  in  the  lobes  and  sinuses  of  the  septa. 

This  is  another  of  the  Scaphite  types,  with  the  deflected  part  of  the 
outer  volution  so  short,  and  departing  so  very  slightly  from  the  regular  curve 
of  the  inner  volutions,  that  it  can  scarcely  be  distinguished  from  Ammonitoid 
tonus.  Hence,  Dr.  Morton  and  Dr.  Owen  both  referred  it  to  the  genus 
Ammonites  ;  and,  so  far  as  regards  its  general  aspect,  it  may  be  regarded  as 
forming  a  transition  from  Scaphites  to  Ammonites.  When  we  find,  however, 
that  it  is  so  closely  allied  to  8.  abyssinus,  Morton,  both  externally  and  in 
even  the  details  of  its  septa,  as  to  leave  doubts  whether  they  may  not  be 
even  varieties  of  the  same  species,  while  in  &  abyssinus  the  Scaphite  form 
is  sometimes  unmistakable  (see  fig.  4  of  pi.  35),  and  both  have  septa  of  the 
Scaphite  type,  there  seems  little  or  no  reason  for  separating  either  from  that 
genus. 

As  in  the  case  of  Scaphites  Nicolletii,  this  form  also  wants  the  lateral 
tubercles  of  the  Discoscaphites  section.  lis  near  relations,  however,  to  8. 
abyssinus,  in  which  that  character  does  sometimes  occur,  seems  to  forbid  its 
separation  from  the  subsection  (b)  including  that  species.  It  seems  to  bear 
very  nearly  the  same  relations  to  <S.  abyssinus  that  S.  Nicolletii  bears  to  the 
form  I  have  ranged  as  var.  intermedins  of  8.  Conradi. 

Locality  and  position. — Dr.  Morton's  type-specimen  of  this  species  came 
from  the  same  locality  as  the  last.  Those  here  described  and  figured  came 
from  Moreau  River,  Dakota,  where  they  occur  in  the  Fox  Hills  group  of  the 
Upper  Missouri  Cretaceous  series. 
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AMMONITID^E.* 

Genus  AMMONITES,  Brug. 

Synon.—Cornu  Ammonis,  Ammonites,  Hammonites,  Harmonites,  &c,  wholly  or  in  part  of  pre-Linmean 
authors. 

Ammonites,  Bruguieie  (1789),  Eucyc.  Moth.  1,  xvi,  ami  28.— Lamarck  (1799),  79;  and  (18C1) 
Syst.  An.,  100.— Blaiuv.  (1824),  Diet.  Sci.  Nat.,  XXX,  185.— D'Orbigay  (1826),  Tal>. 
Meth. ;  and  (1841)  Pale"ont.  Pr.,  Terr.  Cr6t.,  1.  369;  also  (1842)  ib..  Terr.  Jnraas.,  I, 
185.— Deshayes  (1830).  Encyc.  M6th.,  II.  226.— Roemor  (1836),  Verst.  Nordd.  Ool.,  180.— 
Owen  (1838),  Trans.  Geol.  Soc,  II.  part  2d.— Geinitz  (1846),  Grundr.  d.  Verst.,  28:>; 
and  of  numerous  later  authors. 

Argonautites,  Montfort  (1802),  Hist.  Moll.,  Ill,  394. 

Pelagusi,  Planulites,  Simplegades,  &c.,  Moutfort  (1808),  Conch.  Syst.,  I. 

dmmonita,  Gray  (1821),  London  Medical  Repository. — Fleming  (18-28),  Brit.  An..  240. 

Coronoceras,  H\att  (1868),  Bull.  Mus.  Corap.  Zool.  (5),  77. 
# 

Elgin. — Amnion,  a  name  of  Jupiter. 

Type. — Ammonites  bisulcatits,  Brug. 

Shell  discoid,  or  more  or  less  convex,  with  periphery  rounded,  flattened, 
concave,  cuneate,  or  keeled  with  or  without  furrows;  keel,  when  present, 
simple  or  crenate ;  volutions  all  regularly  coiled  on  ihe  same  plane,  and 
contiguous,  or  to  a  greater  or  less  degree  embracing;  umbilicus  varying 
greatly  in  breadth  and  depth  with  the  species;  surface  smooth,  striated,  or 
costated,  and  often  nodose,  or  rarely  subspiniferous ;  aperture  differing 
ir.'.ch  in  form;  lip  simple,  thickened,  hooded,  or  with  variously-formed 
lateral  appendages;  septa  with  lobes  and  sinuses  varying  in  number,  and 
more  or  less  branched  and  digitate. 

The  foregoing  synonymy  and  diagnosis  are  intended  to  conform  to  the 
old  comprehensive  views  in  regard  to  the  limits  of  the  genus  Ammonites', 
not  by  any  means,  however,  because  I  believe  that,  as  thus  defined,  it  repre- 
sents a  homogeneous  group,  but  because  I  have  to  dispose  of  a  species  here, 
which,  from  such  specimens  as  are  available  for  study,  it  is  only  possible  to 
refer,  in  a  general  way,  to  that  group  as  formerly  understood. 

The  old  genus  Ammonites  has  of  late  years  been  carefully  studied  by 
Professor  Hyatt  of  this  country,  and  Professor  Suess,  Dr.  Zittel,  Dr.  Laube, 
and  others  of  Europe,  and  divided  into  numerous  distinct  genera;  but  as 
their  labors  have  been  mainly  confined  to  Jurassic  and  Triassic  types,  it  is 
not  probable  that  any  of  the  shells  here  described  would  property  fall  into 
their  newly-established  genera.  With  one  exception,  1  have  not  cited  any 
of  their  new  names  in  the  synonymy  of  this  genus  here,  because  I  really  do 

*  I  am  under  obligations  to  Prof.  Alpheus  Hyatt  of  the  Bostou  Society  of  Natural  History,  who 
has  devoted  much  attention  to  the  study  of  the  Ammonitoid  types,  for  suggestions  in  regard  to  some  of 
the  forms  I  have  here  ranged  under  the  family  Ammonitidai. 


44(3    UNITED  STATES  GEOLOGICAL  SURVEY  OF   THE    TERRITORIES. 

not  believe  them  strictly  congeneric  with  Ammonites  as  properly  restricted  ; 
though  their  types  are  necessarily,  in  part,  included  in  the  citations  I  have 
made.  The  exception  to  which  allusion  is  made  above,  is  Coronoceras, 
which,  according  to  the  most  generally  accepted  rules  of  nomenclature,  I 
regard  as  an  exact  synonym  of  Ammonites  as  restricted  by  Lamarck's  cited 
example  in  1801.  This  will  be  more  clearly  understood  by  the  following 
history  of  this  genus,  as  formerly  understood. 

The  name  Ammonites  was,  I  believe,  first  used  by  Breynius  in  1732; 
but  as  he  dates  before  the  commencement  of  the  binomial  system,  and 
therefore  did  not  use  the  words  genus  and  species  in  the  Linnaean  sense,  I  do 
not  think  that  he  can  be  properly  regarded  as  the  founder  of  the  genus.  It 
was  also  subsequently  adopted  by  Wallerius,  Martini,  Linnaeus,  Gmelin,  and 
others,  but  not  in  a  binomial  sense  as  the  name  of  a  genus.  Even  Linnaeus 
and  Gmelin,  after  the  introduction  of  the  binomial  system,  merely  used  it  as 
a  kind  of  specific  term,  under  the  name  Helmintholithus,  which  was  made  to 
include  fossils  of  many  kinds.  Consequently,  it  is  to  Bruguiere,  in  1789, 
that  we  have  to  come  as  the  founder  of  the  name  Ammonites,  in  a  binomial 
sense,  as  the  name  of  a  genus.  He,  however,  included  species  belonging  to 
several  genera,  according  to  the  prevalent  classification  of  such  shells  at  this 
time,  without  stating  what  species  he  regarded  as  the  type  of  the  genus. 
This  left  it  for  some  of  his  successors  to  select,  from  his  included  species, 
the  one  to  be  regarded  as  the  typical  representative  form  of  the  genus. 
Lamarck,  who  was  the  first  to  follow  him  in  the  use  of  the  name,  in  his 
I'rodr.,  1799,  cited  no  particular  species  by  name  at  that  date  ;  but  two 
years  later,  in  his  little  Syst.  An.,  1801,  he  again  adopts  the  name,  with  the 
same  diagnosis,  and  cites  as  his  only  example  of  the  genus,  A.  bisulcatiis, 
Bruguiere.  Consequently,  I  should  certainly  think  that  this  citation  fixes 
that  species  as  the  typical  form  of  the  genus  ;  and  that  the  name  Ammonites 
should  be  retained  for  the  group  to  which  A.  bisukatus  belongs,  however  the 
original  genus  may  be  divided  or  subdivided.  For  these  reasons,  it  seems  to 
me  that  Coronoceras  becomes  an  exact  synonym  of  Ammonites  as  restricted 
to  typical  forms. 

In  its  original  comprehensive  sense,  this  genus  dates  back  to  the  Trias, 
and  ranges  through  all  succeeding  formations  to  the  top  of  the  Cretaceous. 
As  restricted,  however,  to  what  I  regard  as  the  typical  group,  it  is  probably 
confined  to  the  Lias.     In  the  latter  sense,  of  course,  none  of  the  Cretaceous 
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forms  properly  belong  to  it.  Yet,  even  authors  who  are  fully  aware  of  this 
fact,  still  use  it  as  a  receptacle  for  Cretaceous  species  belonging  to  groups 
that  have  not  vet  been  separated  under  other  names;  that  is,  when  they 
either  have  not  the  necessary  specimens,  or  do  not  desire  to  propose  new 
groups  for  the  reception  of  species  that  they  have  to  notice. 

A  in  in  o  ii  i  I  e  s   co  m  i>  leins,    H.  &  M. 

Plate  24,  tigs.  1,  a,  b,  c. 

Ammonites  complexus,  Hall  and  Meek  (18o4),  Mem.  Am.  Acad.  Arts  and  Soi.  Boston,  V  (rj.s.),  :!94,  pi.  iv, 
fig.  1.— Gabb  (1861),  S.vnop.  Moll.  Cret.  Formation,  9.— Meek  (1SH4),  Smithsonian 
Check-List  N.  Am.  Cret.  Fossils.  24. 

Shell  compressed-subglobose ;  periphery  broadly  rounded;  umbilicus 
rather  small  and  deep;  volutions  five  or  more,  broader  than  high,  inner  ones 
about  half  hidden  within  the  dorsal  groove  of  each  succeeding  turn,  orna- 
mented near  the  umbilicus  by  a  row  of  small  transversely-elongated  nodes, 
which,  on  the  outer  whorls  of  larger  specimens,  extend  outward  and  bifurcate, 
so  as  to  form  a  series  of  rather  distant,  obscure  costa?,  which,  with  others 
intercalated  between,  pass  over  the  periphery  ;  surface,  so  far  as  known, 
otherwise  smooth,  or  only  marked  by  obscure  lines  of  growth. 

The  largest  specimen  found  (which  wants  the  outer  non-septate  portion), 
measures  about  1.60  inches  in  its  greatest  diameter,  by  about  1  inch  in  con- 
vexity. Adult  examples  must  have  been  at  least  2  inches  broad,  and  may 
have  attained  a  considerably  larger  size. 

Septa  crowded  and  complex  ;  siphonal  lobe  somewhat  longer  than  wide, 
with  its  body  forming  about  one-third  of  its  breadth,  and  bearing  three 
opposite,  more  or  less  divided,  and  digitate  branches,  the  two  terminal  of  which 
are  larger  than  the  others,  and  show  a  tendency  to  bifurcate;  first  lateral 
sinus  as  long  and  nearly  as  wide  as  the  siphonal  lobe,  with  a  narrow,  some- 
what zigzag  body,  provided  with  one  or  two  more  or  less  digitate,  alter- 
nately-arranged, lateral  branchlets,  and  two  much  larger,  unequal,  tripartite 
and  digitate  terminal  branches :  first  lateral  lobe  of  the  same  length  as  the 
siphonal,  with  a  narrow  body  and  three  or  four  more  or  less  deeply-divided 
and  variously  digitate  lateral  branches,  and  a  terminal  trifid  central  branch; 
second  lateral  sinus  a  little  smaller  than  the  first,  but  very  similar  to  it  in  all 
its  details,  excepting  that  its  corresponding  branches  are  on  opposite  sides; 
second  lateral  lobe  about  three-fourths  as  long,  and  nearly  as  wide  as  the 
first,  which  it  nearly  resembles  in   its   branches,  excepting  that  it  has  one 
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lateral  branch  less  on  each  side  ;  third  lateral  sinus  shorter  than  the  second, 
and  bearing  about  the  same  relations  to  it  in  its  branchings  that  the  second 
lateral  lobe  does  to  the  first  ;  third  lateral  lobe  about  two-thirds  as  long, 
and  nearly  as  wide  as  the  second,  with  three  subequal,  spreading,  and  digi- 
tate terminal  branches;  fourth  lateral  sinus  less  than  half  as  large  as  the 
third,  oblique,  and  usually  tripartite  at  the  end,  the  branches  being  nearly 
simple.  Beyond  this  there  are  one  or  two  very  small,  oblique,  nearly  simple 
lobes  near  the  umbilical  margin. 

As  I  only  know  small,  imperfect  specimens  of  this  species,  which  may, 
in  the  adult  larger  examples,  develop  very  different  characters,  I  have  not 
the  means  of  making  very  satisfactory  comparisons  with  published  forms 
from  other  localities. 

It  is  perhaps  hardly  necessary  to  add  here,  that  this  shell  is  not  a  true 
Ammonites,  as  that  genus  is  properly  restricted  ;  and  that  it  is  here  only 
referred  to  that  group  as  understood  in  its  old  comprehensive  signification. 
This  is  done  merely  because  its  characters  cannot  be  made  out,  from  the  few 
imperfect  known  specimens,  with  sufficient  clearness  to  determine  the  limits 
and  development,  of  the  group  to  which  it  belongs.  It  is  evidently  not  more 
nearly  related  to  Ammonites  proper  than  others  I  have  placed  under  other 
names ;  indeed,  not  as  nearly  so  as  one  I  have  referred  to  Mortoniceras. 

Locality  and  position. — Both  the  original  type-specimen,  and  that  from 
which  our  figures  were  drawn,  were  found  at  the  Great  Bend  of  the  Missouri, 
below  Fort  Pierre,  at  the  base  of  the  Fort  Pierre  group  of  the  Upper  Mis- 
souri Cretaceous  series.  Mr.  G-abb  also  cites  it  from  New  Jersey  ;  and  I 
have  seen  a  single  specimen,  seven  or  eight  inches  in  diameter,  from  Miser 
station,  on  the  Union  Pacific  Railroad,  Wyoming,  that  appears  to  be  nearly 
allied  to  this  species.  It  seems  to  be  a  rare  shell  in  the  Upper  Missouri 
country. 

Genus  MORTONICERAS,  Meek. 

Si/non. — Ammonites  (sp.),  of  anthers;  not  of  Brnguiere,  as  restricted. 
Etym. — Dedicated  to  Dr.  Samuel  George  Morton,  deceased. 
Type. — Ammonites  vespertinus,  Morton  (=  A.  Texanus,  Koemer).* 

Shell  discoid  ;  periphery  with  a  simple,  low,  central  keel,  and  a  more  or 
less  defined  sulcus  on  each  side  of  it;  the   sulci   being  generally  each  mar- 

*Mr.  Gabb,  who  has  compared  specimens  of  A.  Texanus,  Koemer,  from  the  same  locality  as  Mor- 
ton's original  type  of  his  A.  vespertinus,  says  that  they  are  in  all  respects  identical,  Morton's  figure  being 
very  defect  ive. 
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gined  externally  by  a  row  of  compressed  nodes;  umbilicus  wide  ;  volutions 
narrow,  slightly  embracing,  and  ornamented  by  regular,  simple,  straight, 
tuberculated  costne.  Septa  in  the  typical  species  with  three  lateral  lobes  on 
each  side,  the  first  one  being  longer  than  the  siphonal  lobe,  with  tripartite 
extremity,  the  terminal  division  being  deeply  bifid ;  second  and  third  lobes 
much  smaller  and  more  or  less  tripartite  or  dentate  ;  first  and  second  lateral 
sinuses  more  or  less  nearly  equally  bipartite  or  bilobate  at  the  ends. 

Shells  of  this  genus  will  be  distinguished  from  the  restricted  genus 
Ammonites  by  their  always  single  peripheral  keel,  straighter  and  differently- 
tuberculated  costse,  and  differences  in  the  forms  and  proportions  of  its  septa 
lobes  and  sinuses.  It  is  apparently  restricted  to  the  Cretaceous  system, 
while  the  genus  Ammonites,  as  represented  by  its  typical  forms,  is  probably 
confined  to  the  lower  members  of  the  Jurassic  system. 

Compared  with  the  types  for  which  I  have  proposed  the  names  Priono- 
cyclus,  it  will  be  found  even  more  strongly  separated  by  its  simple  (nou- 
crenate)  peripheral  keel,  straight,  more  regular,  and  diflferently-tuberculated 
costae,  &c.  It  will  include,  in  addition  to  the  type-species  T.  vespertinus 
(—  A.  Texanus),  one,  if  not  both,  of  the  species  hereinafter  referred  provis- 
ionally to  it;  also,  perhaps,  Ammonites  Leonensis,  Conrad;  and  possibly  an 
East  Indian  form,  referred  by  Dr.  Stoliczka  to  A.  inflatus,  Sowerby,  as  well 
as  some  other  Cretaceous  species.  It  seems  to  be  confined  to  the  Creta- 
ceous system. 

Itl  o  r  t  o  n  i  c  e  r  a  s    Shoshonciisc,    Meek. 

Plate  6,  figs.  3,  a,  c,  and  (i,  h.* 

•  Shell  compressed-discoidal,  with  umbilicus  apparently  nearly  or  quite 
twice  as  wide  as  the  outer  whorl ;  volutions  very  narrow,  with  dorso-ventral 
and  transverse  diameters  equal,  and  section  subquadrangular,  those  within 
scarcely  one-sixth  embraced  by  the  succeeding  turn ;  costs;  each  mainly 
represented  by  two  nodes,  the  inner  of  which  is  low,  compressed, and  elongated, 
so  as  to  extend  from  near  the  umbilical  margin  about  half-way  across  the 
sides,  while  the  outer  near  the  peripheral  margins  is  more  prominent,  rounded, 
and  directed  laterally ;  keel'  less  prominent  than  the  row  of  compressed 
nodes  on  each  side  about  half-way  between  it  and  the  rounded  nodes  along 
the  margins  of  the  periphery  ;  compressed  nodes  on  the  periphery  of  each 

*  Figure  3,  6,  of  this  species,  was  by  error  numbered  li,  h,  on  plate  6  ;  while  a  figure  of  a  small 
Scaphites  farther  flown  on  the  same  plate  is  also  numbered  fl  b. 

57   H 
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inner  turn  covered  by  the  succeeding  volution,  the  inner  margin  of  which  is 
indented  by  the  rounded  lateral  nodes  of  that  next  within. 

Septa  moderately  approximate;  sipbonal  lobe  oblong,  about  once  and  a 
half  as  long  as  wide,  with  small,  short,  nearly  parallel,  serrated,  terminal 
branches,  and  three  or  four  very  short,  digitate,  and  simple  branchlets  and 
points  on  each  side  ;  first  lateral  sinus  wider  than  the  siphonal  lobe  (which 
it  equals  in  length),  unequally  bipartite  at  the  anterior  end,  both  divisions 
being  digitate,  and  the  larger  one  on  the  siphonal  side  deeply  bifid ;  first 
lateral  lobe  somewhat  longer,  but  narrower  than  the  siphonal,  and  having  its 
terminal  division  deeply  bitid,  and  its  lateral  margins  bearing  a  few  very 
nearly  simple  branchlets ;  second  lateral  sinus  scarcely  more  than  half  as 
wide  as  the  first,  and  much  shorter  on  the  umbilical  side,  unequally  bifid  or 
trifid  at  the  end,  with  more  or  less  sinuous  margins ;  second  lateral  lobe  only 
about  half  as  long  and  wide  as  the  first,  and  trilobate,  with  the  small  middle 
division  emarginate  at  the  end ;  third  lateral  sinus  a  little  shorter  and 
narrower  than  the  second,  with  a  bipartite  end  and  serrated  margins ;  third 
lateral  lobe  nearly  as  long  as  the  second,  but  narrower,  and  irregularly 
tridentate  at  the  end  ;  antisiphonal  lobe  about  as  long  as  the  first  lateral,  but 
narrower,  with  a  few  short,  nearly  simple,  lateral  divisions,  and  a  tridentate 
posterior  extremity. 

Having  only  a  fragment  of  this  species,  no  measurements  of  the  size 
and  proportions  of  the  shell  can  be  given.  As  this  fragment  shows  the  form 
and  ornamentation,  however,  of  the  volutions,  and  very  clearly  all  of  the 
details  of  the  septa,  there  will  probably  be  no  difficulty  in  identifying  it.  At 
one  time,  I  was  rather  inclined  to  regard  it  as  a  variety  of  M.  vespertinum, 
Morton ;  but  as  the  costae  in  that  species  seem  to  be  very  constant,  in  the 
possession  of  four  nodes  each,  while  on  the  form  here  described  each  rib  is 
merely  represented  by  two  nodes,  and  these  of  different  forms,  I  cannot 
believe  it  the  same  species. 

Locality  and  position — Head  of  Wind  River  Valley,  Wyoming  Terri- 
tory ;  from  the  Fort  Benton  group  of  the  Upper  Missouri  River  Cretaceous 

series. 

Hlortoniccras!    Vermilioiicnse,    M.  &  H. 

Plato  7,  fig.  2,  a,  b. 
Ammonites  Vermilioncnsis,  Meek  and  Hayden  (18G0),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  177. 

Shell    compressed-discoid,   with  its  shallow   umbilicus    about  one-fifth 
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wider  than  the  last  turn;  volutions  increasing  gradually  in  size,  with  con- 
vexity about  three-fourths  the  dorso-ventral  diameter,  each  turn  less  than 
one-tilth  embraced  by  the  succeeding  outer  one;  costse  simple  and  closely 
arranged,  in  the  very  young  shell,  but  gradually  becoming  larger,  more  dis- 
tant, and  a  little  thickened  at  their  inner  and  outer  extremities,  which  latter 
are  slightly  curved  forward,  in  examples  an  inch  or  so  in  diameter;  periph- 
eral keel  moderately  prominent,  with  the  depression  on  each  side  shallow. 

Septa  not  crowded  ;  siphonal  lobe  oblong,  about  one-fourth  longer  than 
wide,  with  two  short,  narrow,  equal,  or  subequal,  nearly  simple  lateral 
branches,  the  two  terminal  of  which  are  diverging  and  moderately  distant ; 
first  lateral  sinus  as  long  and  nearly  twice  as  wide  as  the  siphonal  lobe,  and 
deeply  divided  into  two  nearly  or  quite  equal  parts,  with  merely  sinuous  and 
obtusely  digitate  margins ;  first  lateral  lobe  slightly  longer  than  the  siphonal, 
and  of  about  the  same  breadth,  with  some  five  or  six  spreading,  unequal 
digitations  at  the  posterior  end,  the  middle  two  of  which  sometimes  become 
more  prominent,  so  as  to  give  a  slightly  bifid  appearance  to  the  extremity ; 
second  lateral  sinus  short,  or  scarcely  more  than  half  as  long  on  the  inner 
side  as  the  first,  subquadrate  in  form,  with  shallow  marginal  sinuosities;  the 
mesial  very  shallow  indentation,  causing  a  faint  tendency  to  a  bilobate  outline 
at  the  anterior  extremity ;  second  lateral  lobe  very  small,  or  even  less  than 
the  auxiliary  lobe  of  the  first  lateral  sinus,  about  twice  as  long  as  wide, 
narrower,  and  truncated  at  its  posterior  end,  with  a  few  very  shallow  sinuos- 
ities along  its  lateral  margins ;  third  lateral  sinus  hardly  half  as  long  or  wide 
as  the  second,  and  merely  faintly  bilobate  at  the  .end;  third  lateral  lobe  a 
little  oblique,  simple,  and  smaller  than  one  of  the  principal  terminal  digita- 
tions of  the  first  lateral  lobe. 

Greatest  diameter,  1.10  inches;  convexity,  about  0.26  inch. 

The  little  specimen  from  which  the  foregoing  description  was  made 
out  is  doubtless  a  young  shell.  If  not,  it  would  not  properly  go  into  the 
group  Mortoniceras, as  its  costse  and  periphery  are  without  nodes;  the  former 
being  also  more  curved  forward  at  their  outer  ends  than  is  usual  in  the 
typical  species  of  the  same.  Its  costse,  however,  on  the  outer  volution,  show 
rather  a  distinct  thickening  at  both  extremities,  and  it  is  very  probable  that 
in  larger  adult  individuals  distinct  nodes  are  developed.  The  lobes  and 
sinuses  of  the  septa  would  doubtless  at  that  size  be  found  more  deeply 
divided  and  branched. 
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It  is  on  the  supposition  that  this  shell  is  a  young  example,  in  which  the 
usual  characters  of  the  group  Mortoniceras  have  not  been  fully  developed, 
that  I  here  refer  it  to  that  group.  It  might  even  be  a  young  of  the  last, 
or  of  M.  vespertinum. 

It  is  evidently  not  a  young  specimen  of  Prionotropis  Woolgari,  as  its 
costse  are  broader  and  decidedly  straighter  than  those  of  that  species  of  the 
same  size,  and  show  no  traces  of  the  double  node  usually  seen  at  their  outer 
ends,  even  in  smaller  examples  of  the  same ;  while  its  keel  is  also  without 
the  obscure  crenulations  of  that  shell,  and  its  volutions  less  compressed.  It 
is  true  that  the  crenulations  of  the  keel  in  specimens  of  P.  Woolgari  of  this 
size  are  not  well  developed ;  but  traces  of  them  can  usually  be  seen  near  the 
larger  extremity  of  the  outer  turn  at  that  stage  of  growth. 

Locality  and  position. — Mouth  of  Vermilion  River,  Nebraska,  on  the 
Missouri;  where  it  was  found  in  the  Fort  Benton  group  of  the  Upper  Missouri 
Cretaceous  series. 

Genus  PRIONOCYCLUS,  Meek. 

Synon. — Ammonites  (sp.),  of  authors;  not  of  Bruguiere,  as  restricted  to  typical  forms. 

Prionocnjelus,  Meek  (1872),  in  Haydeu's  Ann.  Report  U.  S.  Geological  Survey  of  tbe  Territories, 
298  (foot-note). 

Etym. — TTfituv,  a  saw  ;  kvkXoc,  a  circle  ;  in  allusion  to  the  circular  form  of  the  shell  and  its  serrated  keel. 
Type. — Ammonites  scrrato-carinatus,  Meek  (not  Stoliczka).* 

Shell  discoid,  with  periphery  more  or  less  depressed,  and  provided  with 
a  central  keel  defined  by  a  shallow  depression  or  concavity  on  each  side ; 
keel  in  the  young  simple,  but  at  a  later  stage  of  growth  strongly  crenate, 
very  prominent  and  compressed,  and  in  large  adult  shells  again  depressed,  or 
sometimes  merely  represented  near  the  aperture  by  a  row  of  separate,  elon- 
gated nodes ;  umbilicus  open;  volutions  more  or  less  compressed,  and  but 
slightly  embracing;  surface  costated  and  tuberculated ;  costae  in  the  young 
simple,  smooth,  and  strongly  curved  forward  as  they  approach  the  keel,  near 
which,  at  a  later  state  of  development,  they  each,  or  in  part,  produce  two 
nodes,  the  outer  of  which  is  compressed,  with  its  longer  diameter  parallel  to 
the  keel,  while  the  umbilical  end  projects  so  as  to  form  a  compressed  node; 

*  At  the  time  I  indicated  this  species  in  one  of  Dr.  Haydeu's  reports  (1872),  I  was  not  aware  that 
Dr.  Stoliczka  had,previonsly  used  that  name  for  a  similar  Indian  species.  I  know  nothing  in  regard  to 
the  septa  of  his  species  ;  hut,  from  its  external  characters,  il  seems  to  belong  to  the  same  genus  as  that 
for  which  I  had  used  the  name  A.  scrrato-carinatus.  If  so,  it  will  be  necessary  to  designate  the  American 
shell  by  another  specilic  name ;  in  which  case  I  would  propose  to  call  it  Prionocyclus  IVyomingcnsis,  since 
it  is  the  most  abundant  and  largest  shell  of  the  kind  yet  known  from  that  Territory. 
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on  (lit1  last  turn  of  large  adults,  the  outer  compressed  node  sometimes 
becomes  obsolete,  and  the  other  near  it,  much  enlarged,  or  produced  as  a 
short,  thick  spine. 

Septa  with  about  three  lateral  lobes  on  each  side,  the  first  of  which  is 
longer  than  the  siphonal  lobe  and  tripartite  at  the  end,  while  the  others  are 
much  smaller  and  trifid,  or  the  middle  one  sometimes  bifid ;  first  lateral  sinus 
broad  and  bilobed,  the  outer  lobe  lapping  partly  upon  the  peripheral  side. 

The  above  diagnosis  is  intended  to  include  two  types,  which  would, 
according  to  the  most  restricted  of  the  late  classifications  of  such  shells,  prob- 
ably represent  two  distinct  genera,  but  would  doubtless  .be  both  included  in 
one  group  by  European  authors,  who  have  of  late  years  undertaken  the  sub- 
division of  the  old  genus  Ammonites.  For  the  present,  at  least,  I  prefer  to 
treat  these  two  types  as  sections  of  one  genus  They  may  be  separately 
defined  as  follows : 

1.  prionocyclus,  Meek  (typical). 

Shell,  when  very  young,  with  costse  obscure,  but  soon  after 
becoming  well  developed,  the  larger  tuberculated  ones  being  separ- 
ated by  several  smaller,  usually  without  tubercles,  even  on  the  last 
turn  of  large  adults,  where  none  of  them  become  greatly  increased 
in  size,  or  develop  large  tubercles;  keel  continued  prominent,  and 
not  broken  up  into  isolated  nodes  on  any  of  the  volutions. — (Type  as 
already  stated.) 

2.  prionotropis,  Meek. 

Shell,  when  very  young,  with  costse  sharply  defined,  and  as  the 

whorls  increased  in  size,  becoming  more  distant,  without  having  the 

intervening  spaces  occupied  by  smaller  ones;  on  the  last  turn,  costae  and 

their  nodes  becoming  very  prominent,  and  the  keel  depressed  and 

broken  into  a  series  of  isolated,  elongated  nodes. — (Ammonites  Wool- 

gari,  Mantell.)* 

The  type-species  of  this   genus  so   nearly  resembles   some  species  of 

Professor  Hyatt's  genus  Plcuroceras  (not  Pleurocerd,  Hat'.),  that  I  have  been 

much  inclined  to  think  it  might  belong  to  the  same,  although  that  genus  was 

founded  entirely  on  Liassic  species.     On  comparison  with  Ammonites  spina' us, 

'  I  cite  Mantell'a  species  us  the  type  of  this  group,  because  I  believe  the  following-described  form 
to  be  ideutic.il  with  the  same.  As  I  know  nothing,  however,  of  the  septa  of  Mantell'a  type,  it  is  still 
barely  possible  that  it  may  In-  distinct  from  our  shell,  in  which  case  the  latter,  from  which  the  foregoing 
description  was  drawn  up,  would  be  the  type  of  the  group. 
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Bruguiere,  for  instance,  which  Professor  Hyatt  includes  in  his  genus  Pleuro- 
ceras,  our  type  is  found  to  present  the  same  general  features  ;  the  chief  differ- 
ence being  that  its  periphery  is  less  flattened,  not  so  deeply  furrowed,  and  its 
keel  more  prominent,  while  it  has  another  series  of  smaller  costse  between 
those  corresponding  to  the  costxe  of  A.  spinatus;  and  those  of  the  latter 
also  differ  in  not  being  tuberculated  at  the  inner  ends  as  in  our  type.  There 
are  also  some  differences  in  the  septa,  but  not,  I  should  think,  if  taken  alone, 
of  generic  importance. 

Nevertheless,  as  Professor  Hyatt,  who  has  given  more  attention  to  the 
study  of  the  Ammonitoid  types  than  any  other  person  in  this  country,  is  quite 
positive  in  the  opinion  that  the  genera  of  this  great  group  of  shells  are  very 
restricted  in  their  geological  range,  and  that  probably  none  of  the  Liassic 
groups  range  up  into  the  Cretaceous,  I  have  concluded  to  view  the  differ- 
ences mentioned  as  generic,  and  retain  my  name  Prionocyclus,  originally 
provisionally  proposed  as  a  subgeueric  name,  in  a  generic  sense  here. 

The  other  section,  for  which  I  propose  here  the  name  Prionotropis, 
represented  by  such  forms  as  Ammonites  Woolgari,  Mantell,  is  more  decidedly 
distinct  in  its  development,  though  at  certain  stages  of  growth  the  two  forms 
are  less  strongly  separated  than  in  the  adult.  These  two  groups,  whatever 
may  be  the  relations  of  the  first  to  Pleuroceras,  probably  represent  two  dis- 
tinct genera ;  but  as  I  have  not  at  hand  a  sufficiently  complete  series  of 
species  to  be  able  to  characterize  them  fully  as  such,  I  have  preferred  to 
keep  them  together  for  the  present. 

I  am  not  altogether  sure  that  any  other  species  can  be  cited  as  belonging 
to  the  Prionotropis  group  than  the  type,  but  would  merely  mention  A. 
Bravamanus  and  A.  Carolinus,  d'Orbigny,  as  very  closely  resembling  speci- 
mens of  our  typical  form  of  the  same  size;  also  A.  serrato-carinati/s  of  Sto- 
liczka.  The  latter,  however,  if  included,  would  require  slight  modifications 
of  the  diagnosis,  as  it  has  deeper  furrows  on  the  periphery,  and  a  few  addi- 
tional nodes  along  the  middle  of  the  costse. 

Compared  with  Ammonites  proper,  as  typified  by  A.  bisulcatus,  and 
restricted  to  the  group  including  that  species,  this  genus  is  distinguished  by 
having  but  one  peripheral  keel,  and  that  strongly  crenated,  instead  of  three 
smooth  keels  and  two  well-defined  furrows  between  them.  There  are  also 
strongly-markcrl  differences  in  the  development  of  these  types,  Ammonites 
proper,  in  the  very  young  condition,  having  the  costse  represented  by  rows  of 
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nodes  that  afterward  elongate  to  form  the  costse.  Ammonites  proper  also 
presents  differences  in  its  septa,  and  never  develops  the  characters  seen  in 
the  adult  Prionotropis.  In  short,  it  would  belong  to  an  entirely  distinct 
family  according  to  Professor  Hyatt's  classification. 

I  have  the  impression  that   both  sections  of  this  group  are  confined  to 
the  horizon  of  the  Middle  and  Lower  Chalk  series. 

Subgenus  PRIONOTROPIS,  Meek. 
PrioiKM  jelns   Woolgari,   Mantell  (sp.). 
Plate  7,  figs.  1,  a-h  ;  and  plate  6,  fig.  2. 

Ammonites  Woolgari,  Mantell  (1822),  Geol.  Sussex,  197,  tab.  xxi.fig.  16;  and  pi.  xxii,  tigs.  6  and  7.— 
Sowerby  (1829),  Mill.  Coucb.,  VI, 25,  tab.  587,  fig.  1.— D'Orbigny  (1850),  Prodr.,  11,190 
(not  Paleont.  Fr.  Terr.  Cret.,  I,  pi.  108,  rigs.  1,  2,  and  3).— Sliarpe  (1853),  Fossil  Rem. 
Moll,  found  in  the  C'balk  of  England,  27,  pi.  xi,  figs.  1  and  2.— Meek  and  Hayden  (1801), 
Proceed.  Acad.  Nat.  Sci.  Pbilad.,  421.— Gabb  (1801),  Synop.  Fossils  Cret.  Form.,  14. 

Ammonites  percarinatus,  Hall  aud  Meek  (1854),  Mem.  Am.  Acad.  Arts  and  Sei.  Boston,  V  (n.  s.),  390,  pi. 
IV,  fig.  2  (young). 
Compare  J.  Iiravaisiamts,  and  J.  CaroKnns,  d'Orbiguy  (1840),  Paleont.  Fr.  Terr.  Cr^t.,I,  pi.  91. 

Shell  attaining  a  medium  size,  more  or  less  compressed-discoidal,  the 
outer  turn  being  proportionally  more  convex  (including  nodes)  than  those 
within;  umbilicus  about  equaling  the  greatest  dorso-ventral  diameter  of  the 
last  turn ;  each  volution  embracing  about  one-fifth  of  the  next  within,  and 
having  its  umbilical  margin  slightly  indented  by  the  uncovered  nodes  form- 
ing the  inner  of  the  two  outer  rows  on  the  succeeding  volution  within.  Young 
examples,  half  an  inch  to  one  inch  in  diameter,  with  costse  linear,  closely 
arranged,  of  nearly  uniform  size,  and  manifesting  scarcely  any  tendency  to 
develop  nodes,  but  already  showing  the  forward  curve  of  their  outer  ends 
well  defined,  while  the  peripheral  keel  is  low,  narrow,  and  simple,  and  the 
furrow  on  each  side  shallow.  At  a  somewhat  larger  size,  costse  usually  more 
or  less  unequal  in  size,  the  larger  ones  now  beginning  to  develop  the  two 
nodes  at  their  outer  curved  ends,  and  to  become  a  little  more  prominent  and 
compressed  at  their  inner  extremities,  while  the  rather  more  prominent  keel 
begins  to  develop  its  crenate  outline,  and  the  nodes  nearest  it  to  assume  their 
compressed  form  and  parallel  arrangement.  On  attaining  to  two  and  a  half 
to  three  inches  in  diameter,  costse,  nodes,  and  keel  becoming  more  promi- 
nent, the  latter  being  strongly  compressed  and  deeply  and  largely  scalloped, 
with  divisions  rounded  in  outline  ;  while  at  this  stage  of  growth,  the  peri- 
phery, as  seen  in  profile,  would  seem  to  be  very  deeply  sulcated  on  each  side 
of  the  keel,  but  this  is  due  to  the  prominence  of  the  row  of  nodes  on  either 
side  of  the  same.     Costse,  when  the  shell  has  attained  a  diameter  of  four 
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inches,  much  depressed  in  the  middle,  with  the  nodes  at  their  inner  ends 
thicker  and  more  obtuse,  and  those  nearest  the  keel  more  depressed  or  nearly 
obsolete,  while  those  of  the  third  series,  near  by,  become  much  enlarged 
and  produced  obliquely  outward  as  short,  thick,  spine-like  projections. 
Soon  the  outer  compressed  nodes  disappear,  and  the  keel  is  only  repre- 
sented by  distantly-separated,  low,  elongated  nodes  ;  and,  when  the  shell 
has  attained  a  diameter  of  seven  inches,  the  costas  are  more  distant,  greatly 
elevated,  compressed,  and  almost  wing-like,  but  still  retain  a  large,  promi- 
nent, subtrigonal  node,  or  projection,  at  their  outer  ends,  and  again  become, 
as  it  were,  pinched  up  at  their  inner  extremities,  which  do  not  quite  reach  the 
umbilical  margin. 

Septa  moderately  close  together ;  siphonal  lobe  longer  than  wide,  with 
three  or  four  short  branches  on  each  side,  the  two  terminal  of  which  are 
largest,  more  or  less  nearly  parallel,  and  merely  serrated ;  first  lateral  sinus 
broader  than  the  siphonal  lobe,  more  or  less  deeply  divided  into  two  sub- 
equal  branches,  with  short,  irregular  branchlets  and  digitations ;  first  lateral 
lobe  somewhat  longer  than  the  siphonal  and  tripartite,  with  short,  irregu- 
lar branchlets  and  digitations — occasionally,  in  small  specimens,  with  the 
middle  terminal  branch  proportionally  broad  and  so  deeply  sinuous  at  the 
end  as  to  impart  more  nearly  the  appearance  of  a  bipartite  arrangement  of 
the  whole;  second  lateral  sinus  nearly  resembling  one  of  the  divisions  of  the 
first,  and,  in  the  adult,  with  merely  a  number  of  marginal  digitations;  second 
lateral  lobe  little  more  than  one-third  as  long,  and  from  one-third  to  one-half 
as  wide  as  the  first,  generally  tripartite  at  the  end,  but  sometimes,  in  large 
specimens,  bipartite  on  one  side  of  the  shell  (see  fig.  1,  h,  of  our  plate  7), 
the  divisions  being  very  short  and  simple,  or  serrated  ;  third  lateral  sinus 
very  small  and  merely  bilobate,  or  in  large  specimens  digitate  along  the 
margins  ;  third  lateral  lobe  hardly  half  as  long  as  the  second,  and  in  small  spe- 
cimens (it  has  not  been  seen  in  the  large  ones)  merely  tridentate  at  the  end. 

Largest  specimen  seen  (with  a  part  of  the  non-septate  portion  wanting), 
7  inches  in  its  greatest  diameter ;  convexity,  measuring  between  the  costse 
at  the  larger  broken  end  of  the  last  turn,  1.60  inches;  convexity  of  the  same, 
measuring  so  as  to  include  the  greatly  expanded  costse,  3.25  inches. 

In  regard  to  the  different  features  developed  by  this  shell  at  different 
stages  of  its  growth,  already  described,  it  is  probably  hardly  necessary  to 
remark  that  the  changes  mentioned  arc  nut  at  any  point  abrupt,  but  that  the 
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peculiarities  oi  our  stage  <>l'  development   pass  gradually  into  those  of  the 
next. 

As  I  am  not  acquainted  with  the  septa  of  the  English*  typical  specimens 
of  A.  Woolgari,  which  were  not  illustrated  either* by  Mantell  or  Sharpe,  it  is 
of  course  possible  that  they  may  be  specifically  different  from  those  of  our 
shell.  Mr.  Sharpe  remarks  that  he  had  not  clearly  seen  the  septa  of  his 
specimens,  but  adds  that  "they  appear  to  have  four  or  five  trifid  lateral 
lobes."  If  he  meant  that  they  appeared  to  have  that  many  lateral  lobes  on 
each  side,  and  the  appearance  was  not  deceptive,  then,  of  course,  our  speci- 
mens would  belong  to  a  distinct  species.  As  he  did  not  pretend,  however, 
to  have  clearly  seen  the  septa  in  his  specimens,  I  can  hardly  believe  that 
shells  so  very  similar  in  all  external  characters  could  be  so  different  in  their 
internal  structure;  and  hence  I  can  scarcely  doubt  that  they  are  really  spe- 
cifically identical. 

As  already  suggested,  it  is  more  than  probable  that  Ammonites  Bramisi- 
anus  and  A.  Carolinus,  d'Orbigny,  are  both  synonyms  of  this  species  ;  that 
is,  that  these  names  may  have  been  both  proposed  for  young  specimens  of 
this  species  in  different  states  of  development.  Sharpe  cites  A.  Carolinus 
doubtfully  in  the  synonymy  of  A.  Woolgari;  and  it  seems  quite  as  probable 
that  the  shell  for  which  d'Orbigny  proposed  the  name  A.  Bravaisianus  may 
be  only  a  smaller  specimen  of  the  same.  At  any  rate,  I  have  before  me  spe- 
cimens of  the  same  size,  showing  the  same  simple  keel  and  other  characters, 
and  yet  have  others  showing  an  unbroken  series  from  these  to  the  fully- 
developed  A.  Woolgari,  or,  at  least,  to  the  species  here  identified  with  the 
same. 

Locality  and  position. — Our  figured  specimens  are  from  the  southeast 
base  of  the  Black  Hills,  Dakota,  where  it  occurs  in  the  Fort  Benton  group 
of  the  Upper  Missouri  Cretaceous  series.  The  specimens  described  by  Pro- 
fessor Hall  and  the  writer  under  the  name  Ammonites  percarinai 'us  came  from 
the  same  horizon  on  the  Missouri,  five  miles  below  the  mouth  of  Vermilion 
River.  It  also  occurs  at  this  horizon  in  Northeastern  Nebraska  ;  and  I  am 
informed  by  Dr.  White  that  he  has  found  loose  specimens  of  it  in  the  Drift 
of  Northwestern  Iowa.  Dr.  Newberry  likewise  brought  specimens  of  it  from 
New  Mexico,  and  Dr.  Palmer  found  it  eight  miles  north  of  Fort  Lyon,  Colo- 
rado. I  am  not  aware  that  it  has  been  found  in  situ  at  any  other  horizon 
than  that  above  stated," in  this  country. 
58  ii 


458      UNITED  STATES  GEOLOGICAL  SURVEY  OF  THE  TERRITORIES. 


Genus  PHYLLOCERAS,  Suess. 

Synoa. — Ammonites  (sp.),  of  authors ;  not  of  Brug.,  as  restricted. 

Ph'jlloccras,  Suess  (1865),  der  k.  k.  Akad.  der  Wissenscb.,  Wien,LII,76.— Zittol  (1868;,  Pakeout. 

Mittheil.  aus  dem  Mus.  des  kiiuigl.-bayer.  Staats.,50  and  153. 
Rhacoccras  (Agassiz,  MS.),  Hyatt  (1868),  Bulletin  V,  Cambridge  Museum  of  Compar.  Zoology, 

86. 

Etyr.i. — QvAhov,  a  leaf;  acpac,  a  horn. 
Type. — Ammonites  lietcrophyllus,  Sowerby. 

Shell  discoid ;  periphery  rounded  ;  volutions  compressed,  each  embrac- 
ing from  about  two-thirds  to  the  whole  breadth  of  the  next  within,  often  pro- 
vided with  distantly-separated  internal  ridges,  leaving  constrictions  on  casts 
of  the  interior ;  umbilicus  small  to  very  small,  or  closed ;  surface  generally 
with  mere  striae  of  growth,  or  small  costfe  ;  body-chamber  long;  septa  often 
crowded,  provided  with  from  about  six  to  nine  lateral  lobes,  and  as  many 
sinuses  on  each  side,  all  of  which  diminish  regularly  in  size  from  the  periph- 
eral to  the  umbilical  margins;  lobes  much  branched,  generally  all  tripartite 
at  their  extremities,  with  alternating  lateral  branches,  the  first  lateral  lobe 
being  longer  than  the  siphonal ;  sinuses  deeply  divided  and  foliaceous. 

This  genus  was  founded  by  its  author  on  Jurassic  forms ;  Ammonites 
heterophy/lus,  Sowerby,  being  cited  as  its  type.  He  also  stated,  however, 
that  it  would  include  some  Cretaceous  species.  Whether  the  latter  can  be 
properly  included  may  perhaps  be  a  question  in  regard  to  which  there  will 
be  different  opinions,  though  it  seems  to  me  that  it  would  be  rather  difficult 
to  point  out  any  satisfactory  reasons  why  such  Cretaceous  species  as  A.  Guet- 
lardi,  Raspail,  A.  semisulcatus,  A.  thety.s,  A,  Morelianus,  A.  pictwatus,  and  A. 
Terverii,  d'Orbigny,  should  be  excluded  from  this  genus. 

Phylloccras!    II  a  1 1  i ,  M.  &  H. 

Plate  24,  figs.  3,  a,  b,  c. 
Ammonites  Halli,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  70 ;  and  (1860)  ib.,  XII,  420.— 
Meek  (1804),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  24. 

fig- 64.  Shell  attaining  a 

rather  large  size,  mod- 
>vS  erately  compressed- 
discoidal  ;  volutions 
with  their  convexity 
about  equaling  two- 
thirds  their  diameter 
from  the  ventral  side 
to  the  rather  narrowly 
rounded  periphery,  in 
young  and  medium-sized  examples,  each  embracing  nearly  the  entire  breadth 


A  septum  of  PhyVoccras  ?  Halli  (two  diameters),  given  to  show  some  of 
the  details  more  accurately  than  figure  3c  ou  plate  24. 
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ol  the  iirxt  within,  but  the  last  one  in  the  adult  becoming  proportionally  less 
deeply  embracing;  umbilicus  very  narrow,  and  rather  deep  in  the  young, 
but  proportionally  wider  in  the  adult;  surface  ornamented  with  numerous 

small,  bifurcating,  slightly  flexuous  costse,  that  arc  larger  near  the  umbilical 
side,  and  on  the  last  turn  of  medium  and  large  sized  specimens  become  pro- 
portionally somewhat  more  prominent,  more  curved,  and  suddenly  bifurcate 
near  the  umbilicus,  and  again  divide  and  subdivide  into  numerous  smaller 
ones,  so  that  their  number,  including  others  intercalated  between,  amounts  to 
from  five  to  seven  times  as  many  where  they  pass  straightly  over  the  periph- 
ery, as  near  the  umbilical  side ;  body-chamber  forming  at  least  the  entire 
outer  volution. 

Septa  crowded,  and  divided  into  five  lobes  and  five  sinuses  on  each  side  ;* 
siphonal  lobe  longer  than  wide,  truncato-suboval  in  form,  with  three  prin- 
cipal branches  on  each  side,  the  two  terminal  of  which  are  larger  than  either 
of  the  other  pairs,  nearly  parallel,  and  somewhat  bifurcating  and  digitate,  the 
terminal  subdivisions  being  long  and  slender,  while  of  the  lateral  branches 
the  middle  pair  are  larger,  and  more  or  less  subdivided;  first  lateral  sinus 
about  as  wide  as  the  siphonal  lobe,  but  shorter  on  the  umbilical  side,  and 
very  deeply  divided  into  two  unequal  branches,  of  which  that  on  the  siphonal 
side  is  larger,  and  also  deeply  bipartite,  with  its  branchlets  deeply  subdivided 
and  obtusely  digitate,  while  the  other  main  branch  is  very  slender,  with 
alternating,  clavate  and  sinuous  branchlets;  first  lateral  lobe  narrower  and 
shorter  than  the  siphonal,!  bipartite  at  the  end,  but  with  the  two  slender 
bifid  and  digitate  terminal  branches  unequal,  the  inner  division  of  that  on 
the  umbilical -side  being  longer  than  the  corresponding  one  of  the  other,  and 
when  crowded  over  more  nearly  on  a  line  with  the  middle  of  the  body,  giv- 
ing a  decided  tendency  to  a  tripartite  arrangement  of  the  whole  y  second 
lateral  sinus  scarcely  more  than  half  as  long  and  wide  as  the  first,  and  nearly 
equally  bipartite  at  the  end,  the  two  divisions  being  bifid,  and,  like  the  one  or 
two  alternately-arranged  lateral  branches  on  each  side,  with  sinuous  margins ; 
second  lateral  lobe  about  two-thirds  as  wide  and  long  as  the  first,  with 
more  or  less  tendency  to  a  tripartite  arrangement  at  the  end,  the  divisions 
being  slender,  digitate,  and  so  arranged  that  one  of  the  three  might  with 
almost  as  much  propriety  be  viewed  as  a  lateral,  alternating  with  a  smaller 

*  The  fifth  very  small  lobe  is  not  represented  in  fig.  3c  of  plate  24  (see  foregoing  out). 
t  The  difference  in  the  lengths  of  these  two  lobes  is  not  in  all  the  septa  so  marked  as  in  that 
figured  on  plate  24. 
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simple  lateral  branchlet  on  the  other  side;  third  lateral  sinus  about  half  as 
large  as  the  second,  and  unequally  bipartite  at  the  end,  nearly  in  the  same 
way  as  the  first,  but  with  all  its  divisions  much  shorter  and  less  deeply  sub- 
divided and  sinuous ;  third  lateral  lobe  very  much  smaller  than  the  second 
on  one  side  of  the  type-specimen,  and  bifid  at  the  end,  and  on  the  other 
more  slender  and  distinctly  tridigitate ;  fourth  lateral  sinus  very  small,  and 
merely  bi-  or  trilobate ;  fourth  lateral  lobe  as  seen  on  one  side  of  the  type- 
specimen  scarcely  half  as  large  as  the  third,  with  merely  slightly  digitate 
margins,  and  a  more  or  less  truncated  or  indented  extremity  ;  fifth  lateral 
sinus  (not  shown  in  the  septum  figured  on  our  plate)  broader  than  long,  and 
equaling  the  length  of  the  fourth  lobe,  with  its  broadly-truncated  end  den- 
tate; fifth  lateral  lobe  (not  shown  in  the  figure  on  the  plate)  about  half  as 
long  and  wide  as  the  fourth,  oblique,  and  showing  a  tendency  to  become 
tridentate  at  the  end. 

A  comparatively  small  specimen,  with  perhaps  at  least  half  of  its  outer 
volution  broken  away,  measures  4.70  inches  in  its  greatest  diameter,  and 
about  1.50  inches  in  convexity.  Another  crushed  specimen  shows  that  it 
attains  a  diameter  of  twelve  inches  or  more. 

It  is  not  without  considerable  doubt  that  I  have  ventured  to  refer  this 
shell  to  the  genus  Phylioceras,  although  there  seems  to  be  good  reason,  as 
already  suggested,  for  believing  that  group  to  have  been  represented  during 
the  deposition  of  the  Cretaceous  as  well  as  the  Jurassic  rocks.  In  general 
form  (at  least  in  medium-sized  specimens),  as  well  as  in  the  roundness  of  its 
periphery  and  the  general  characters  of  its  septa,  it  agrees  pretty  well  with 
that  genus.  Its  septa,  however,  differ  in  some  details,  such,  for  instance,  as 
the  proportionally  smaller  size  of  its  first  lateral  lobe  as  compared  with  the 
siphonal  lobe,  and  the  more  nearly  bipartite  termination  of  the  former;  also, 
in  the  less  obtusely-rounded  terminations  of  the  subdivisions  of  the  lateral 
sinuses.  As  already  remarked,  however,  the  difference  between  the  size  of 
the  siphonal  and  first  lateral  lobes  is  not  generally  so  great  as  in  the  septum 
represented  on  our  plate;  while,  on  the  opposite  side  of  the  same  specimen 
from  which  that  drawing  was  made,  the  first  lateral  lobe  shows  more  of  a 
tendency  to  tripartite  division,  and  the  little  third  lateral  is  distinctly  tripar- 
tite. On  scraping  away  the  shell  from  the  internal  cast,  close  in  at  the  inner 
margin  of  the  volutions,  after  the  diagram  of  the  septum  on  our  plate  24  was 
lithographed,   there  was  found  a  very  small  fifth  lateral  sinus,  wider  than 
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long,  with  a  serrated  end,  and  a  still  smaller,  narrow,  oblique,  nearly  simple, 
fifth  lateral  lobe.  These  additional  smaller  divisions  at  the  umbilical  margin, 
together  with  the  more  obtuse  subdivisions  of  its  sinuses,  as  more  correctly 
made  out  in  the  tbregoinig  cut,  give  the  septa  slightly  more  the  aspect  of 
those  of  Phylloceras  than  as  represented  by  our  figure  on  plate  24. 

Some  peculiarities,  however,  observed  in  a  large  distorted  specimen  of 
this  shell  now  before  me,  also  seem  to  present  additional  reasons  for  doubting 
its  exact  generic  identity  with  Phyllocems.  This  specimen  is  nearly  ten 
inches  in  diameter,  with  apparently  at  least  the  whole  outer  volution  non- 
septate.  It  is  accidentally  compressed  and  otherwise  distorted ;  but  I  am 
strongly  impressed  with  the  belief  that  its  outer  volution  naturally  made  two 
deflections  from  the  regular  curve  of  those  within,  much  as  seen  in  Ammo- 
nites bullatus,  d'Orbigny,  though  the  shell  is  of  course  otherwise  very  differ- 
ent from  that  species.  This  deflection,  or  departure,  from  the  regular  curve, 
makes  the  outer  volution  much  less  deeply  embracing  than  the  inner,  and  the 
umbilicus  consequently  much  larger  proportionally  in  the  adult,  than  in  the 
young  and  medium-sized  specimens. 

I  would  be  more  inclined  to  attribute  this  irregularity  in  the  large  spe- 
cimen of  this  species  mentioned  above  to  accidental  distortion,  were  it  not 
for  the  fact  that  the  smaller  individual  figured  on  our  plate  24  (see  fig  3,  «) 
also  gives  some  evidence  of  the  commencement  of  a  similar  irregularity  of 
the  curve  of  the  outer  volution,  a  part  of  which  turn  has  been  broken  away. 
This  specimen,  too,  has  been  subjected  to  some  distortion  from  compression ; 
but  it  seems  hardly  possible  that  tins  could  have  produced  the  deviation  from 
the  regular  curve  of  the  inner  volutions  mentioned.  At  one  time,  this  pecu- 
liarity led  me  to  suspect  that  this  shell  might  really  be  a  Scaphite ;  but  the 
apparent  repetition  of  the  irregularity  in  the  curve  ^een  in  the  larger  speci- 
men (only  the  two  examples  are  known),  apparently  without  the  body  volu- 
tion becoming  free,  is  unlike  the  deflections  of  the  outer  volution  of  that 
genus,  and,  as  above  suggested,  more  like  those  seen  in  shells  of  the  type 
of  Ammonites  bullatus,  to  which  group,  however,  our  species  certainly  does 
not  belong. 

I  have,  therefore,  only  referred  this  species  to  Philloceras,  rather  as  a 
nearer  approximation  to  its  true  position,  than  from  a  decided  conviction  that 
it  really  belongs  to  that  group;  or,  in  other  words,  because  it  is  brought  by 
its  known  characters  much  nearer  that  genus  than  to  Ammonites  as  restricted 
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to  typical  forms.  Should  complete  undistorted  specimens  show,  as  I  think 
very  probably  will  be  the  case,  that  it  differs  generically  or  subgenerically 
from  Phylloceras  proper,  I  would  propose  for  the  group  into  which  it  would 
in  that  case  naturally  fall,  the  name  Rhceboceras. 

Locality  and  position. — One  hundred  and  fifty  miles  above  the  mouth  of 
Milk  River,  on  the  Missouri,  in  Montana  Territory  ;  from  the  Fort  Pierre 
group  of  the  Upper  Missouri  Cretaceous  series. 

Genus  PLACENTICERAS,  Meek. 

Synon. — Ammonites  (sp.),  Dekay,  Morton,  and  others  (not  Brug.,  as  restricted). 

Piacentieeras,  Meek  (1870),  Proceed,  Philos.  Soc.  Philad.,  XI,  429 ;  and  (1872)  in  Haydeu's  Second 
Ann.  Rep.  U.  S.  Geo].  Survey  of  the  Territories,  297  (proposed  as  a  section  of  Ammo- 
nites). 
SphenodiscuSjMee'k  (1872),  ih.  (proposed  as  a  section  of  Ammonites). 

Etym. — Placenta,  a  cake  ;  Ccras,  a  horn. 
Type. — Ammonites  placenta,  Dekay. 

Shell  usually  of  large  size  at  maturity,  lenticular  or  discoid  in  form,  with 
sides  converging  more  or  less  gradually  to  the  periphery,  which  is  either 
very  narrowly  truncated,  or  cuneate-carinate,  and,  when  truncated,  flattened 
or  slightly  concave,  with  its  margins  angular  and  smooth,  or  more  frequently 
each  provided  with  a  row  of  small,  compressed,  and  generally  alternating 
nodes,  arranged  with  their  longer  diameters  in  the  direction  of  the  peripheral 
curve  ;  volutions  much  broader  on  a  line  with  the  plane  of  the  shell  than 
convex,  all  deeply  embracing;  umbilicus  small,  or  very  small;  aperture 
sagittate,  or  nearly  so;  lip  unknown;  surface  in  young  examples  nearly 
smooth,  or  only  with  sigmoid  lines  of  growth,  and  in  adult  shells  often  one 
or  two  rows  of  small,  low,  lateral  nodes  on  each  side,  sometimes  also  pro- 
vided with  obscure,  undefined  lateral  ridges  or  undulations ;  septa  with  from 
about  ten  to  fourteen,  comparatively  short,  generally  not  very  deeply-divided 
lateral  lobes,  and  as  many  sinuses,  arranged  in  somewhat  undulated  rows 
across  each  side  of  the  volutions;  siplional  lobe  generally  a  little  shorter 
than  the  first  lateral  lobe  on  either  side;  lateral  lobes  increasing  regularly 
in  length  to  the  third  one  inclusive,  and  beyond  this  diminishing  in  size  to 
the  umbilical  margin. 

The  foregoing  diagnosis  is  intended  to  include  two  sections,  which, 
according  to  the  late  methods  of  classification  of  such  shells,  might  be 
arranged  as  distinct  genera,  if  not  even  more  widely  separated.  These  groups 
may  be  each  defined  as  follows: 
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1 .  placenticeras,  Meek  (typical). 

Shell  with  the  very  narrow  periphery  truncated,  and  often  pro- 
vided with  a  row  of  compressed  alternating  nodes  along  each  margin  ; 
volutions  each  about  three-fourths  embraced  by  the  next  succeeding 
outer  one ;  septa  with  the  lateral  sinuses  provided  with  more  or  less 
branched  and  digitate  terminal  divisions ;  umbilicus  small  or  moder- 
ate.— (Type  as  already  stated.) 

2.  sphenodisctjs,  Meek. 

Shell  with  periphery  cuneate ;  umbilicus  very  small ;  volutions 

each  almost  entirely  embraced  by  the  succeeding  one;  septa  with  the 

first  five  or  six  lateral  sinuses  provided  with  only  a  few  short,  nearly 

simple,  obtuse  divisions;  while  the  others  are  simple,  and  usually 

broadly  reniform  at  the  ends. — {Ammonites  lobatus,  Tuomey). 

The  most  marked  features  of  this  genus  are  its  lenticular  form,  very 

narrowly -truncated  or  sharply-cuneate  periphery,  broad,  deeply  embracing 

volutions,  sagittate  aperture,  small  umbilicus,  and  numerous,  not  very  large 

or  very  deeply-divided  lobes  and  sinuses,  arranged  in  undulating  series  across 

each  side,   the  lateral  lobes  increasing  in    size   to  the  third  one  inclusive 

(which  is  always  the  longest  of  the  entire  series),  and  those  beyond  in  all 

cases  regularly  decreasing  in  size  to  the  umbilical  margin. 

In  addition  to  the  type-species  P.  placenta,  the  typical  section  of  this 
group  will  include  the  Indian  species  P.  Andoorensi's  (=  A.  Ancloorensis,  Sto- 
liczka),  as  well  as  two  other  Indian  Cretaceous  forms  referred  by  him  to  A. 
Guadalouptf,  Eoemer,  and  A.  Orbignyanus,  Geinitz ;  also,  the  typical  Texas 
form  of  A.  Ghiadaloupce,  which  may  be  distinct  from  the  Indian  shell  referred 
to  it.  The  Texas  form  is  perhaps  an  extremely  aberrant  example  of  the 
group,  having  much  more  convex  and  less  widened  volutions,  with  also  more 
strongly-developed  nodes  than  usual.  The  greater  convexity  of  its  volutions 
also  causes  the  truncation  of  its  periphery  to  be  much  less  apparent ;  but 
still  it  exists  with  its  marginal  rows  of  compressed,  alternately-arranged 
nodes;  while  its  septa  clearly  agree  in  the  number,  proportions,  and  arrange- 
ment of  the  lobes  and  sinuses  with  the  more  typical  forms  of  this  group. 

The  Split nodiscus  group,  in  addition  to  the  type-species  P.  knticularis 
{■=:  A.  lentkularis,  Owen),  will  include  apparently  A.  Pierdenalis*  von  Buch, 
as  well  as  a  European  form  referred  to  it  by  Binkhorst,  from  the  Upper  Chalk 

"  Von  Buch  wrote  this  name  Pierdenalis,  but  Roemer  always  writes  it  PiedernaVt*. 
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of  Limbourg;  also,  perhaps,  A.  Requienanus,  d'Orbigny,  from  the  Upper 
Greensand  of  France,  and  probably  others.  The  last-merationed  species 
has  exactly  the  form  and  surface-characters  of  the  type  of  this  group,  and 
also  shows  the  undulated  character  of  the  rows  of  lobes  and  sinuses :  but, 
according  to  d'Orbigny 's  description,  it  would  only  have  six  lateral  lobes  on 
each  side.  It  is  evident,  however,  from  analogy,  that  what  he  has  described 
as  three  large  terminal  branches  of  the  first  lateral  (superior  lateral)  lobe, 
really  correspond  to  the  first  three  lateral  lobes  of  the  type  under  consider- 
ation. Consequently,  if  we  count  these  as  three  lobes,  instead  of  merely 
three  large  divisions  of  the  first  lateral  lobe,  we  would  at  least  have  eight 
lateral  lobes  on  each  side  of  this  shell,  which  would  bring  it  very  nearly,  if 
not  quite,  within  this  group. 

Some  of  the  species  included  by  Mojsisovics  in  his  genus  Pinacoceras, 
published  in  1873  in  his  work  on  the  Cephalopoda  of  the  Zlambach  and 
Halstiitt  Shales,  seem  to  be  nearly  i-elated  to  this  genus,  both  as  to  form  and 
the  nature  of  the  septa.  His  P.  trochoidcs,  for  instance,  has  almost  exactly 
the  form  of  the  type  of  the  Sphcnodiscus  section  of  Placenticeras,  and,  like 
the  types  of  both  sections  of  this  group,  it  has  a  large  number  of  lateral 
lobes,  the  third  lateral  being  the  largest,  but  still  its  fourth  and  fifth  laterals 
are  also  large;  while  its  siphonal  lobe  is  proportionally  much  larger  than  in 
either  of  our  types.  Again,  its  whole  series  of  lateral  lobes,  instead  of  run- 
ning in  an  undulated  line  across  the  sides  of  the  volutions,  form  one  continu- 
ous, broad,  forward  sweep,  all  the  way  across.  Others  of  the  species  illus- 
trated by  him  approach  more  or  less  nearly  our  group,  but  present  similar  or 
other  differences  in  the  nature  of  the  septa.  It  seems  to  me  that  his  group 
Pinacoceras  is  made  too  comprehensive,  or,  in  other  words,  includes  forms 
representing  several  generic  groups,  strictly  speaking.  That  any  of  his 
included  species,  however,  if  all  their  characters  and  their  development  from 
the  young  to  the  old  are  considered,  would  fall  into  our  genus,  is  very  improb- 
able, in  view  of  their  widely  different  geological  position.  Whatever  opin- 
ions, however,  may  be  entertained  on  this  point,  our  names,  having  priority  of 
date,  would  have  to  stand. 

My  present  opinion  is  that  both  sections  of  this  genus  are  confined  to 
the  Cretaceous  system,  and  mainly  to  the  upper  members  of  the  same. 
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P I  a  c  e  n  t  i  c  e  r  as    placenta,    Dekay  isp.). 
Plate  24,  figs.  2,  a,  b. 

Ammonites  placenta,  I  lekaj  I  1828  >.  Ann.  X.  Y.  Lyceum  of  Nat.  Hist.,  II,  278,  pi.  v,  fig.  2  (3  by  mistake). — 
Morton  (1829),  jour.  Acad.  Nat.  Sci.  Philad.,  VI,  195 ;  and  Am.  Jour.  Sci.  and  Arts, 
XVIII,  pi.  2,  tigs.  1,2,  and  3 ;  also  (1834)  Synop.  Org.  Rem.  Cret.  Formation  U.  S.,  36, 
pi.  ii,  tigs.  I  and  2. — Gabb  (1861),  Synop.  Moll.  Cret.  Form.,  15  (not  A. placenta,  Leek- 
enby  ( 1858),  .lour.  Geol.  Soc.  Loud..  XV.  10,  pi.  '2,  tig.  1). 

Shell  lenticular  in  form,  attaining  a  large  size;  umbilicus  small;  volu- 
tions deeply  embracing,  compressed  laterally,  with  sides  converging  from 
near  the  umbilicus  to  the  periphery,  which  is  very  narrowly  truncated  and 
flattened,  or  a  little  concave,  with  its  smooth  margins  becoming  more  obtuse 
with  age;  aperture  narrowly  sagittate;  surface  generally  nearly  smooth,  or 
only  showing  very  obscure  traces  of  curved,  transversely-elongated  promi- 
nences on  each  side,  with  sometimes  a  row  of  very  small  indistinct  nodes 
around  near  the  umbilicus — in  young  exfoliated  shells,  also  usually  showing 
small,  faintly-defined,  divaricating  corrugations,  directed  backward  around  the 
outer  half  of  eacli  side.* 

Large  examples  attain  two  feet  or  more  in  their  greatest  diameter. 
Young  specimens,  rf.70  inches  in  breadth,  show  a  thickness  of  about  0.90 
inch  :  while  large  individuals  are  proportionally  thicker,  and,  on  the  periphery, 
become  more  obtuse. 

Septa  with  twelve  lateral  lobes  and  as  many  sinuses  on  each  side,  in 
large  examples  crowded  and  very  complex;  as  made  out  from  a  specimen 
measuring  6.50  inches  in  its  dorso-ventral  diameter  at  the  point  crossed  by 
the  suture  illustrated  by  the  annexed  cut,  presenting  the  following  characters: 
Si  phonal  lobe  nearly  one-third  wider  than  long,  and  provided  with  two  prin- 
cipal branches  on  each  side,  the  two  terminal  of  which  are  much  larger  than 
the  others,  widely  separated,  diverging,  and  divided  into  four  or  five  short, 
palmately-spreading,  sharply  digitate  branchlets,  of  which  the  three  at  the 
end  are  usually  so  arranged  as  to  give  the  extremity  a  trifid  appearance; 
first  lateral  sinus  as  long  as  the  siphonal  lobe,  but  narrower,  with  a  very  slen- 
der body,  and  two  very  large,  slender,  deeply-divided,  unequal  terminal 
branches,  with  deeply  and  irregularly  sinuous  margins,  while  its  narrow, 
zigzag  body  also  supports  several  unequal,  alternating,  lateral  branchlets  and 
smaller  projections;  first  lateral  lobe  about  as  long  as  the  siphonal,  but  much 
narrower,  oblique,  and  bearing  two   unequal  bipartite,  or  tripartite,  and  digi- 

*  These  last-mentioned  markings  are  made  to  look  too  much  like  sharp  lines  on  fig.  2,  a,  pi.  24. 
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tate  terminal  branches,  with  two  smaller  oppositely -arranged  lateral  branch- 
lets  on  each  side;  second  lateral  sinus  as  long  as  the  first,  but  narrower,  and 
*a  i  a       similarly  divided,  excepting  that  its 

^rjS  ^A  %lj  a  £       larger  terminal  branch  is  on  the  si- 

ra  2       phonal  side;  second  lateral  lobe  about 

t  is  S      one-third  longer  than  the  first,  which 

a  £       it  does  not  quite  equal  in  breadth, 

|  ~       provided  with    three  or  tour  rather 

s  t       short,    more    or    less    sinuous    and 

-  ,3 

?-  -a       digitate,  alternately-arranged,  lateral 


_> 


branches  on  each  side,  and  a  larger 


~J->^^3  g  JS  terminal  division  with  five  small  sinu- 

mgLyJ  "'      ~       -  i  -5°  ous branchlets ;  third  lateral  sinus  of 

.  ■■  «  » 

' '  rX^;J  •"-    .   vv">  ^  -g  g  very  nearly  the  same  size  and  form 

?,  ^3 -"■/  i  "Jr ":  ;*      "  i  i  t  as  the  second ;  third  lateral  lobe  about 

.' ''    -im,i  MsM  one-fourth   larger  than   the   second, 

r8*«^Si^k  2  °  "g  and  nearly  similar  in  its  details  ;  suc- 

i  ■■,,:  \  i~^:?  x$-f.  a°  I  ceeding  lateral  sinuses  gradually  di- 

«  -  j-    C^?u  =   2*5  £  minishing  in  size  and  complexity  to- 

ts — oiS-vX;^  a   ~       c 

|j>  j"\  >  "  i^J,  wavd  the  umbilical  margin,  all  bifur- 

■*G         ..-'■>'*  s°l  eating  at  the  end  excepting  the  eighth 

^5^,r  =  ^t  and  tenth,  which  are  tripartite,  and 

L*3|a  ^*  i-a-S  the  eleventh  and  twelfth,  which  are 

-^I^JfiMF-  ~  §  a  merely  trilobate;   fourth   lateral  lobe 

-  cr„-i  >vfe  I  c  ^  about  half  as  large  as  the  third,  but 

s  rv^s^  fit,  @.»  .~  .n    ^ 


1 '■'-,-''  >  *,   =  I  *  I   similar  in  its  details,  while  the  sue- 

to     O     w 

§  3  "t  ceedingonesbecomegraduallysmaller 
2  'S  o  toward  the  umbilicus,  and  all  show 

§  ja   tt 

§  a  a   a  more  or  less  tendency  to  a  tripar- 


8    o 


l-S  =.  tite   arrangement  of  their  terminal 

«  °  s 

^s  2  branches,  excepting  the  very  small 

.-H       M     43 

£•§,.5   twelfth    one,   which    is    merely    oh- 

o*  -r    s 

|  J§  J   scurely  bilobed,  or  nearly  simple. 
I  I  »        In  comparing  the  annexed  cut  and 
"*  %  I   the  foregoing  description  of  a  septum 
■I  I   of  this  shell  with  the  septa  of  other 
specimens  of  the   species,  it  should    be    remembered  that  it  was  made  out 
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I'mm  a  fragment  of  a  large  example;  ami  thai  smaller  specimens  always  have 

much  loss  complex  lobes  ami  sinuses;  while  still  larger  ones  may  have  them 
even  more  complex.  There  arc  also  often  considerable  differences  in  the 
details  of  the  branches  of  the  lobes  and  sinuses,  even,  in  some  instances, 
between  those  of  different  septa  of  the  same  individual  specimen.  Sometimes 
the  septa  are  also  more,  and  sometimes  less  crowded,  even  in  specimens  of 
the  same  size.  When  much  crowded,  this  causes  differences  in  the  details 
of  the  branches,  some  of  which  are,  as  it  were,  pushed  aside  so  as  to  give  a 
somewhat  different  general  form  to  a  lobe  ;  while  in  other  cases  one  of  the 
branches  may  be  almost  entirely  hidden,  as  seen  at  (.<)  in  the  second  lateral 
lobe  of  the  annexed  cut.  In  the  specimen  from  which  this  figure  was  made 
out,  this  branch  of  the  second  lateral  lobe,  which  I  have  restored  in  dotted 
lines,  has  the  appearance  of  being  cut  off,  owing  to  crowding  against  one  of 
the  branches  of  the  second  lateral  sinus  of  the  next  septum  behind  it. 

On  comparing  authentic  specimens  from  New  Jersey  with  others  of 
nearly  equal  sizes  from  the  Upper  Missouri  Cretaceous,  they  are  found  to 
agree  well  in  form  as  well  as  in  all  essential  specific  characters  of  the  septa. 
The  New  Jersey  specimens  generally  have  the  septa  less  crowded,  and  the 
lobes  and  sinuses  proportionally  somewhat  shorter;  but  it  is  evident  that  no 
specific,  or  even  subspecific,  distinctions  can  be  based  on  such  trivial  differ- 
ences. 

\\i  this  connection,  it  is  perhaps  hardly  necessary  to  remark  thai  Dekay, 
in  originally  describing  this  species  from  a  New  Jersey  specimen,  was  mis- 
taken in  describing  the  siphuncle  as  being  funnel-shaped,  and  "  placed  on  the 
margin  nearest  the  center  of  the  shell."  It  is  evident  that  he  mistook  the 
antisiphonal  or  inner  central  lobe  for  the  siphuncle,  which  was  probably  not 
exposed  in  his  specimen.  The  fact  that  he  also  refers  to  figure  3,  instead  of 
2,  of  his  plate,  in  the  Annals  of  the  New  York  Lyceum,  might  also  lead  one 
to  doubt  whether  he  intended  the  name  A.  placenta  to  apply  to  this  species, 
were  it  not  for  the  fact  that  his  description  under  this  name  was  evidently 
intended  to  apply  to  this  shell,  and  not  to  his  figure  3,  which  represents  a 
fragment  that  may  belong  to  some  other  shell;  while  he  refers  to  figure  2 
in  connection  with  his  A.  hippocrepis,  the  description  of  which  clearly  agrees 
with  figure  5  of  his  plate,  and  certainly  not  with  figure  2. 

Dr.  Stoliczka  (in  his  Palseont.  Indica,  I,  90)  places  both  A.  placenta, 
Dekay,  and  A.  syrtalis,  Morton,  doubtfully  in  the  synonymy  of  A.   Guada- 
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toupee,  Roeiner.  Thai  both  Roemer's  .species  and  the  Indian  form  referred 
by  Dr.  Stoliczka  to  A.  Guadaloupee  are  clearly  distinct,  I  have  no  doubt 
whatever;  and  I  think  Dr.  Stoliczka  would  have  readily  concurred  in  this 
opinion  had  he  been  well  acquainted  with  the  latter.  It  seems  to  me  also 
very  doubtful  whether  his  Indian  shell  is  identical  with  A.  Guadaloupee.  It 
is  evidently  much  more  nearly  related  to  A.  syrtalis,  Morton,  though  it  pre- 
sents marked  differences  in  the  form  of  the  siphonal  lobe,  which  lias  its  two 
branches  very  slender,  and  projecting  obliquely  from  the  aides  of  its  body, 
instead  of  being  broader  and  terminal,  as  in  A.  syrtalis,  Morton,  represented 
in  our  cut  No.  66,  from  Morton's  type-specimen. 

Locality  and  position — Dr.  Dekay's  type-specimen  of  this  species  came 
from  the  Cretaceous  Greensands  of  New  Jersey.  It  also  occurs  at  the  same 
horizon  on  the  Chesapeake  and  Delaware  Canal  in  the  State  of  Delaware: 
and  has  likewise  been  found  in  the  States  of  Texas,  Alabama,  and  Tennessee. 
The  small  specimen  figured  on  our  plate  24  came  from  Cheyenne  River, 
Dakota;  where  it  occurs  in  the  Fort  Pierre  group  of  the  Upper  Missouri 
Cretaceous  series.  Specimens  nearly  two  feet  in  diameter,  as  well  as  oi 
smaller  sizes,  have  also  been  found  on  Bear  Creek,  a  small  tributary  of  Chey- 
enne River.  The  large  specimen  from  which  our  cut  No.  65,  of  a  septum  ol 
this  species  was  drawn,  came  from  North  Red  River,  Minnesota.  I  have 
also  seen  a  specimen  of  it  in  Professor  Hind's  collection,  from  Saskatchewan 
River,  British  America. 

Plaeenticeras    placenta,   v a r .    intercalare. 

Plate  23,  figs.  1 ,  a,h,c. 

1  Ammonites  syrtalis,  Mortou  (1834),  Synop.  Org.  Rem.  Cret.  Grpup  U.  S.,  40,  pi.  xvi  (xiv  by  mistake),  fig. 

iv—  Gabb  (1861),  Synop.  Moll.  Cret.  Form.,  17.— Meek  (1864),  Smithsonian  Check-List 

N.  Am.  Cret.  Fossils,  25. 
Ammonites  placenta,  var.  interealaris,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  117. — 

Gabb  (1861),  Synop.  Moll.  Cret.  Form.,  15.— Meek  (1864),  Smithsonian  Check-List,  25. 
?  Ammonites  Tamulious,  Blansford  (1862),  Mem.  Geol.  Surv.  India,  IV,  118  (without  figure  or  description), 
f  Ammonites  Gitadaloupa;  Stoliczka  (1865),  Pnlseont.  Indica,  I,  90,  pi.  xlvii.tigs.  1  and  2;  also  pi.  xlviii, 

tig.  1  (not  Roemer). 

Shell  attaining  a  large  size,  lenticular  in  form  ;  umbilicus  small;  volu- 
tions with  greatest  convexity  near  the  inner  side,  about  three-fourths  the 
breadth  of  each  inner  turn  embraced  within  the  deep  sinus  at  the  umbili- 
cal side  of  the  next  succeeding  outer  one,  all  with  sides  converging,  wifli 
slight  convexity,  from  near  the  umbilical  margin  to  the  very  narrowly-trun- 
cated and  slightly  concave  periphery,  which   is  bounded  on  each  side  by  a 
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row  of  .small,  late  rally -com  pressed  nodes,  or  slight  prominences,  alternately 
arranged  with  their  longer  diameters  parallel  to  the  direction  of  the  periph- 
eral curve;  aperture  compressed-sagittate;  outline  of  lip  unknown;  sur- 
face showing  obscure  sigmoid  lines  of  growth,  with  a  row  of  very  small  nodes 
or  tubercles,  about  one-third  of  the  way  across  from  the  peripheral  margin, 
and  another  of  somewhat  larger  ones,  near  the  umbilicus,  on  each  side,  those 
of  the  former  series  numbering  about  two  to  each  one  of  the  latter. 

Size  of  mature,  fully-developed  specimens  unknown.  Greatest  diameter 
of  an  imperfect  example,  consisting  entirely  of  septate  volutions,  6  inches; 
convexity  of  same,  1.72  inches. 

Septa  crowded,  in  large  specimeus  complex,  with  comparatively  rather 
short  branches;  siphonal  iobe  a  little  wider  than  long,  but  with  body  slightly 
longer  than  wide,  provided  with  three  oppositely-arranged  lateral  branches 
on  each  side,  the  two  terminal  of  which  are  much  larger  than  the  others,  and 
each  ornamented  with  some  five  or  six  palmately-spreading,  more  or  less 
sinuous  and  digitate  branchlets  ;  first  lateral  sinus  as  long  as  the  siphonal 
lobe,  but  narrower,  with  an  extremely  narrow  body,  and  deeply  divided  at 
the  end  into  two  nearly  equal  bi-  or  trilobate  terminal  branches,  with  sinu- 
ous margins,  and  provided  with  two  principal,  more  or  less  sinuous,  lateral 
branchlets,  one  of  which  on  the  siphonal  side  is  much  larger  than  the  others ; 
first  lateral  lobe  about  as  long  as  the  siphonal  lobe,  and  still  narrower  than 
the  first  lateral  sinus,  a  little  obliquely  curved,  and  tripartite  at  the  extremity, 
the  divisions  being  short,  with  sinuous  and  digitate  margins,  while  it  also 
supports  two  or  three  similar  short  lateral  divisions  on  each  side;  second 
lateral  sinus  shorter  and  narrower  than  the  first,  with  a  very  contracted, 
zigzag  body,  provided  with  two  short,  alternately-disposed,  sinuous,  lateral 
branches  on  each  side,  and  two  short,  diverging,  bifid,  and  sinuous  terminal 
divisions;  second  lateral  lobe  a  little  wider  and  longer  than  the  first,  trifid  at 
the  extremity,  with  three  alternating  lateral  branches,  of  which  the  two  next 
to  the  terminal  ones  are  larger  and  more  deeply  divided  than  the  others ; 
third  lateral  sinus  of  much  the  same  size  and  form  as  the  second,  excepting 
in  minute  details  ;  third  lateral  lobe  longer  than  the  second,  but  of  about  the 
same  breadth  and  very  similarly  branched ;  succeeding  lateral  lobes  and 
sinuses  becoming  at  first  abruptly,  and  then  gradually  and  regularly  smaller 
and  less  complex  in  their  divisions  toward  the  umbilical  margin;  the  sinuses 
being  all  much   contracted  near  the    middle,  and  more  or  less  bifid  at  their 
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anterior  ends,  and  the  lobes  more  or  less  distinctly  tripartite  at  their  poste- 
rior ends,  excepting  the  last  or  twelfth  one,  which  is  very  small  and  nearly 
or  quite  simple. 

This  shell  seems  to  lie  almost  exactly  intermediate,  in  most  of  its  char- 
acters, between  Ammonites  placenta  of  Dekay,  and  A.  syrtalis  of  Morton  ;  that 
is,  it  has  the  same  form  as  A.  placenta,  with  which  it  also  agrees  in  showing 
no  tendency  to  form  costa\  or  obscure  ridges,  on  the  sides;  while  it  differs 
from  that  species,  and  agrees  with  A.  syrtalis,  in  having  a  row  of  small  com- 
pressed nodes  along  each  margin  of  the  periphery,  and  two  rows  of  tubercles, 
or  prominences,  around  each  side,  though  the  lateral  tubercles  are  more 
rounded  than  they  are  represented  on  Dr.  Morton's  figure  of  A.  syrtalis. 

In  first,  publishing  a  notice  of  this  shell,  in  the  Proceedings  of  the  Acad- 
emy of  Natural  Sciences,  in  1860,  we  referred  it  to  A.  placenta,  but  at  the 
same  time  called  attention  to  its  intermediate  characters  between  the  typical 
form  of  that  species  and  A.  syrtalis,  Morton,  and  proposed  for  it  the  name 
intercalaris,  as  a  variety  of  A.  placenta. 

On  subsequently  working  out  the  details  of  one  of  its  septa,  as  repre- 
sented by  the  figure  on  plate  23,  it  was  found  to  present  some  rather 
important  differences  from  the  septa  of  A.  placenta,  as  may  be  seen  by  com- 
paring figure  1,  c,  of  plate  23,  with  the  cut  of  a  septum  of  the  latter  given  in 
connection  with  the  description  of  the  same  on  a  preceding  page;  tljat  is, 
the  first  lateral  lobe  of  the  form  here  under  consideration  is  tripartite,  and 
narrow  at  its  posterior  end,  instead  of  being  bipartite,  with  the  two  terminal 
branches  spreading.  Some  other  less  marked  differences  might  also  be 
pointed  out,  but  these,  at  least  in  part,  might  be  accounted  for  by  the  differ- 
ences in  the  sizes  of  the  specimens  from  which  the  drawings  of  the  septa 
were  made  out ;  that  of  the  form  here  under  consideration  being  less  than 
half  as  large  as  the  specimen  from  which  the  cut  of  the  septum  of  A.  placenta, 
given  on  a  preceding  page,  was  made. 

At  that  time  I  had  no  means  of  comparing  the  septa  of  this  shell  with 
those  of  A.  syrtalis  ;  Dr.  Morton's  figure  of  the  sutures  of  his  species  not  being 
sufficiently  accurate  for  such  purposes.  On  writing  to  Philadelphia,  how- 
ever, my  friend  Mr.  Gabb  was  kind  enough  to  work  out  a  very  careful  draw- 
ing of  one  of  the  septa  from  Dr.  Morton's  type-specimens.  This  I  have  had 
photographed  on  a  block  of  wood,  and  engraved  twice  the  natural  diameter, 
and  inserted  here. 
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1''"-,>(i-  On    comparing   this    with 

(      the  septum  of  the  form  mulct 

uj    consideration,   it   will    l>e    seen 

that,  while  there  are  other  dif- 

A  septum  of  Placenticeraswlalis  ,  magnified  to  twine  the     fcrenCCS,   tllC    two    agree    ill    the 
natural  size;  drawn  by  \\  imam   M.  Gabb,   irom   Mortons 

original  specimen,  for  comparison -with  our  figure  at  the  top  tripartite  character  of  the  first 
of  plate  23.  ,     ,  .p.  .  .       n 

lateral    lobe,     b  rom    this    tact, 

and  the  nodiferons  character  of  both,  I  was  at  first  inclined  to  think  that 
the  other  differences  might,  to  a  great  extent,  be  due  to  the  much  larger 
size  of  the  specimen  from  which  the  septum  of  our  shell  had  been  made  out; 
and,  therefore,  that  the  latter  might  perhaps  with  greater  propriety  be  con- 
sidered a  variety  of  A.  syrtalis. 

A  specimen,  however,  from  Texas,  recently  loaned  to  me  by  Prof.  D.  S. 
Martin  of  Rutgers  Female  College,  New  York,  agreeing  in  its  noded  periph- 
ery and  sides,  and  indeed  in  very  nearly  till  other  external  characters,  curi- 
ously enough  differs  in  having  its  first  lateral  lobe  bipartite  at  the  end,  and 
its  septa  throughout  agreeing  well  with  those  of  P .  placenta,  in  shells  of  the 
same  size.  The  compressed  nodes  along  the  margins  of  the  narrowly-flat- 
tened periphery  have  the  same  alternating  arrangement,  and  the  little  low, 
rounded  nodes  near  the  umbilicus,  also  exactly  as  in  the  form  here  under 
consideration.  Another  row  of  lateral  nodes,  however,  on  the  form  here 
described,  between  the  middle  and  periphery  of  each  side,  is  very  nearly 
obsolete  on  the  Texas  shell. 

From  all  that  is  now  known  of  these  forms,  I  am  still  led  to  regard  the 
shell  here  under  consideration  as  more  properly  a  variety  of  P '.  placenta  than 
of  P.  syrtalis.  On  comparing  it,  however,  with  the  Indian  form  for  which 
Blanford  proposed  the  name  A.  Tamulicus,  but  which  Dr.  Stoliczka  figures 
on  plates  xlvii  and  xlviii  of  his  Palseont.  Indica  under  Roemer's  name  A. 
Guadaloupce,  it  will  be  seen  that  our  shell  agrees  almost  exactly  in  form  and 
other  external  characters,  excepting  that  it  shows  no  traces  of  the  obscure 
ridges  seen  on  some,  but  not  all,  individuals  of  the  Indian  species. 

The  septum  of  the  latter,  however,  as  made  out  by  Dr.  Stoliczka  from  a 
smaller  specimen  than  that  of  the  form  under  consideration,  figured  on  our 
plate  23,  shows  marked  differences  in  the  form  of  its  siphonal  lobe,  that  at 
least  can  hardly  be  due  to  the  smaller  size  of  the  specimen.  These  differ- 
ences consist  in  the  much   more  slender  branches  of  this   lobe,  and  their 
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projection  from  its  sides,  some  distance  from  its  posterior  end,  instead  of 
being  broader,  deeply  divided,  and  terminal,  as  in  our  shell.  There  are  also 
differences  in  the  details  of  the  other  lobes  and  sinuses,  but  these  are  such 
as  might  more  probably  be  due  to  the  different  ages  and  sizes  of  the  speci- 
mens. 

Quite  as  strongly-defined  differences  may  also  be  observed1  between  the 
septa  of  the  Indian  shell  and  those  of  P.  syrtalis,  particularly  in  the  nature 
of  the  siphonal  lobe,  as  may  be  seen  by  comparing  our  cut  of  the  latter  with 
Dr.  Stoliczka's  figure.  The  differences  are  also  here  more  worthy  of  con- 
sideration, because  both  figures  were  made  out  from  specimens  not  differing 
to  so  great  an  extent  in  size. 

Whatever  may  be  the  relations,  however,  between  these  shells,  I  can- 
not agree  with  Dr.  Stoliczka  that  his  Indian  form  is  identical  with  the  Texas 
species,  for  which  Dr.  Roemer  proposed  the  name  A.  Guadaloupce ;  which 
latter  is  not  only  a  very  much  more  convex  form,  but  differs  as  strongly  in 
the  nature  of  its  septa  from  the  Indian  shell  as  our  form  and  the  typical  P. 
syrtalis  do.  I  also  regard  both  of  the  latter  as  distinct  from  Roemer's  Texas 
species,  whatever  may  be  their  relations  to  each  other,  notwithstanding  the 
fact  that  Dr.  Stoliczka  quotes  A.  syrtalis  doubtfully  as  a  synonym  of  the 
form  he  refers  to  A.  Guadaloupce. 

I  should  also  add  here,  that  my  friend  Mr.  Gabb,  whose  attention  I 
called  to  this  subject,  informs  me  that,  after  a  critical  comparison  of  Dr.  Sto- 
liczka's figures  and  description  of  the  Indian  shell  referred  by  him  to  A. 
Guadaloupce,  with  Dr.  Morton's  type  of  A.  syrtalis,  fully  concurrs  with  me  in 
the  opinion  that  these  forms  are  specifically  distinct  from  each  other  as  well 
as  from  the  true  Guadaloupce.  We  therefore  agree  that  Blansford's  name 
Tamulicus  should  be  retained  for  the  Indian  species,  if  it  is  specifically  dis- 
tinct from  the  form  here  described,  and  both  can  be  separated  specifically 
from  P.  placenta. 

Locality  and  position. — The  form  1  have  here  with  considerable  doubt 
referred  as  a  distinct  variety  to  P. placenta  came  from  Cheyenne  River,  at  the 
mouth  of  Sage  Creek,  Dakota  ;  where  it  occurs  in  (he  Fort  Pierre  group  of 
the  Upper  Missouri  Cretaceous.  The  Texas  specimen,  loaned  to  me  by 
Professor  Martin,  of  New  York,  came  from  the  Cretaceous  rocks  of  Tarrant 
County  of  that  Slal.'. 
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Subgenus    SPHENODISCU.v,    Meek. 
Place ii ticeras   lenticulare,   Owen  (sp.). 
Plate  34,iigB.  1,(1,6,  c. 

Ammonites  lenticularis,  Owen  ( 1852),  Report  I*.  S.  Geo].  Survey  Iowa,  Wisconsin,  anil  Minnesota,  r.T'.t,  tab. 

viii,  fig.  5  (not  .1.  lenticularis,  Phillips,  1S25,  nor  von  Bncb). 
Ammonites  lobatus,  Tnomey  (1854),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VII,  166.— Meek  and  Hayden  (1856), 

ib.,  VIII,  280.— Gabb  (1861),  Synop.  Moll.  Cret.  Group,  13.— Meek  (1864),  Smithsonian 

Check-List  N.  Am.  Cret.  Fossils,  24. 
Ammonites  Purdenalis,  Binkhorst  (1861),  Mouogr.  des  Gast<?ropodes  et  des  Cephalopodes  de  laCraie  super. 

dn  Limbourg,  21  (not  von  Buch  (1849),  Ueber  Ceratiten,  31,  tab.  vi,  figs.  8,9,10). 

Fig.  66. 


Placenticeras  (Sphenodiscus)  lenticulare. 
A   small  specimen,  photographed  on  wood,  and  cut  natural  size,  to  show  the  appearance  and 

crowding  of  the  septa  in  shells  of  this  size. 

Shell  attaining  a  large  size,  compressed-lenticular  ;  umbilicus  very  small, 
or  nearly  closed  ;  volutions  very  broad  in  their  dorso-ventral  diameter,  which 
is  twice  and  a  half  that  of  their  greatest  convexity  near  the  middle,  from  near 
which  their  sides  converge  with  very  slight  convexity,  to  the  more  or  less 
acutely  cuneate  periphery ;  each  of  the  inner  turns  entirely  embraced  and 
hidden  within  the  profound  sinus  on  the  umbilical  side  of  the  next  succeed- 
ing outer  one;  aperture  narrow-sagittate;  lip  unknown;  surface  smooth,  or 
with  about  fourteen  very  obscure,  radiating,  slight  prominences  or  ridges, 
around  the  outer  half  of  each  side  of  each  turn  ;  ridges  very  rarely  each  show- 
ing a  slight  tendency  to  develop  an  obscure  tubercle  at  its  inner  end. 

Greatest   diameter  of  the   largest   specimen  seen  (consisting  entirely  of 
fin  n 
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septate    volutions),    10    inches;    convexity    of  same.    2.30    inches.     Young 
examples  are  proportionally  more  compressed. 

Septa  crowded,  and  each  provided  with  eleven  or  twelve  rather  short, 
not  very  deeply  divided,  lateral  lohes  and  as  many  sinuses,  on  each  side; 
siphonal  lobe  twice  as  wide  as  long,  and  bearing  two  widely-separated, 
diverging,  terminal  branches,  each  of  which  has  three  very  short,  palmately- 
•  spreading  branchlets,  which,  in  large  specimens,  show  a  tendency  to 
bifurcate  ;  first  lateral  sinus  about  half  as  wide  as  the  siphonal  lobe,  which  it 
equals  in  length,  while  its  body  is  very  much  contracted,  and  its  anterior  or 
tree  end  bi-  or  tripartite,  the  division  being  merely  broadly-bilobate,  with 
otherwise  nearly  simple  margins;  first  lateral  lobe  nearly  or  quite  as  long  as 
the  siphonal,  but  less  than  half  as  wide,  and  bipartite,  the  divisions  being 
short,  equal,  and  shortly-bifid,  while  its  narrow  body  also  bears  two  short, 
opposite,  slightly-bifid  lateral  branches ;  second  lateral  sinus  a  little  longer 
than  the  first,  very  contracted  in  the  middle,  and  broadly  trilobate  or  bilo- 
bate  at  the  extremity  ;  second  lateral  lobe  a  little  longer,  but  otherwise  very 
similar  to  the  first;  third  lateral  sinus  agreeing  more  or  less  nearly  in  size 
and  form  with  the  second ;  third  lateral  lobe  about  one-fourth  longer  and 
somewhat  wider  than  the  second,  but  agreeing  nearly  in  its  branches  with 
the  same ;  fourth  lateral  sinus  of  nearly  the  same  size  and  form  as  the  first. 

The  succeeding  lobes  and  sinuses  at  first  diminish  abruptly,  and  then 
gradually  and  regularly  in  size,  toward  the  umbilical  margin,  the  fourth  and 
fifth  lobes  showing  generally  much  similarity  in  form  to  the  others,  excepting 
that  they  are  more  or  less  tripartite  at  the  end,  with  much  shorter  divisions, 
while  the  sixth  and  seventh  are  in  large  examples  shortly  bifid,  and  the  others 
merely  dentate.  The  fifth  and  sometimes  the  sixth  sinuses  are  merely  bilobate 
at  the  ends,  and  the  others  each  terminate  in  a  single  broad,  transversely- 
reniform  cell,  with  entirely  simple  margins. 

I  have  scarcely  a  doubt  that  the  shell  referred  by  Binkhorst  to  Ammo- 
nites Pierdenalis,  von  Buch,  belongs  to  this  species.  One  of  his  figures 
shows  more  tendency  to  develop  lateral  nodes  than  is  common  in  the  species 
here  described,  bul  I  have  seen  specimens  from  Colorado,  evidently  belong- 
ing to  this  species,  showing  the  same  character:  while  the  other  speci- 
mens figured  by  Binkhorst  agree  well  with  ours  in  only  showing  very 
obscure,  undefined,  radiating  ridges  around  the  outer  half  of  each  side,  pro- 
duced rather  by  intervening  depressions  than  by  the  elevation  of  the  ridges 
themselves  above  the  general  surface. 
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His  diagram  of  one  of  the  septa  has  two  or  three  more  of  the  smallest 
inner  Lobes  than  I  have  seen  in  our  specimens;  hut  his  figures  <>l  the  entire 
shell  show  the  same  number  as  in  ours;  and  besides,  I  should  not  think  this 
a  specific  difference  in  shells  agreeing  so  very  closely  in  all  other  characters. 
However  this  may  be,  I  cannot  believe  that  either  arc  identical  with  A. 
Pierdenalis,  von  Buch,  if  we  go  to  his  typical  figure  for  comparison,  because 
it  shows  distinctly  on  the  larger  half  of  the  outer  turn  a  row  of  compressed 
nodes,  arranged  around  each  side  near  the  periphery;  these  rows  being  also 
represented  around  each  side  of  the  smaller  part  of  the  outer  volution  by  a 
ridge  or  revolving  carina,  from  which  the  sides  are  abruptly  beveled  to 
the  periphery.  Nothing  of  this  kind,  however,  is  seen  on  any  of  the  speci- 
mens of  our  shell,  or  those  figured  by  Binkhorst.  In  addition  to  this,  von 
finch's  figure  shows  his  type  to  have1  the  septa  lobes  and  sinuses  much  less 
divided  than  they  are  in  parts  of  the  shell  of  the  same  size  in  our  speci- 
mens, or  in  those  figured  by  Binkhorst.  Again,  von  Buch  represents  the 
siphonal  lobe  of  his  species  as  having  merely  two  very  short,  closely  approxi- 
mate, hi-  or  tridentate  branches,  instead  of  being  provided  with  two  very 
widely-separated,  branching,  terminal  divisions. 

Dr.  Binkhorst,  however,  seems  to  have  made  his  comparisons  rather 
with  a  specimen  sent  by  Mr.  Schott  from  the  Rio  del  Norte,  Western  Texas, 
than  with  von  Buch's  figures  of  his  type  from  near  Fredericksburgh,  farther 
eastward,  and  possibly  specifically  distinct.  The  latter  suggestion  seems 
also  to  receive  some  support,  from  the  tact  that  Dr.  Roemer  figures  another 
specimen  referred  by  him  to  A.  Pierdenalis,  from  near  the  latter  place 
(Kreid.  von  Texas,  pi.  1,  tigs.  3,  a,  b,  c),  which,  although  of  larger  size  than 
von  Buch's  type,  and  agreeing  in  form  with  that  figured  by  Binkhorst,  still 
shows  the  siphonal  lobe  to  be  altogether  different  in  proportional  size  and 
form  from  that  of  Binkhorst's  specimens,  as  well  as  from  ours,  being  very 
decidedly  smaller  and  merely  composed  of  two  diverging,  contiguous,  simple 
divisions,  that  give  it  a  cordate  form.  Roemer's  specimen  also  shows  the 
lateral  lobes  much  less  deeply  divided  than  in  the  Limbourg  shell,  or  any  of 
our  specimens  of  corresponding  size. 

From  the  means  of  comparison  now  within  my  reach,  I  am,  for  the 
reason  already  stated,  unable  to  agree  with  Dr.  Binkhorst  in  his  identification 
of  his  specimens  with  von  Buch's  species,  and  believe  them  to  be  identical 
with  the  form  here  under  consideration,  which  seems  to  me  to  be  equally 
distinct  from  the  Texas  shell  described  by  von  Buch. 
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A  critical  comparison  of  our  specimens  with  Professor  Tuomey's  very 
brief  description  of  his  A.  lobatus  might  lead  to  doubts  whether  it  can  be 
the  same,  since  he  describes  the  lateral  lobes  as  "terminating  in  large  bilobed 
cells."  I  think,  however,  that  it  is  almost  certain  that  he  mistook  the  lateral 
sinuses- for  lobes;  a  mistake  that  might  have  been  inadvertently  made,  his 
specimen  being  a  mere  fragment;  while  if  we  read  it  ."lateral  sinuses,'' 
instead  of  lobes,  the  description  would  agree  exactly  with  the  medium-sized 
specimens  of  the  form  under  consideration.  In  addition  to  this,  no  species 
of  the  old  genus  Ammonites,  so  far  as  my  knowledge  extends,  ever  has  lobes 
of  the  form  described  by  him.  His  description  of  the  siphonal  (dorsal)  lobe 
as  being  "finely  serrated"  is  also  inapplicable  to  this  shell.  Still,  I  must 
think  this  due  to  some  oversight,  or  to  the  imperfection  of  his  specimen, 
because,  of  all  the  collections  that  I  have  yet  seen  from  the  Southern  States, 
no  form  agrees  so  well  with  his  description  as  this,  if  we  read  '  lateral 
sinuses"  for  "lateral  lobes."  I  likewise  have  the  impression  that  Professor 
Tuomey  identified  one  of  our  Upper  Missouri  specimens  with  his  species,  on 
seeing  it  at  Albany  many  years  since. 

A  careless  observer  might,  on  a  hasty  examination,  mistake  this  shell 
for  P.  placenta,  Dekay  (sp.) ;  but  its  sharp  periphery,  smaller  umbilicus, 
and  the  differences  in  the  nature  of  its  septa  will  at  once  distinguish  the  two 
forms  on  comparison.  It  is  true  that  in  large  specimens  the  periphery 
becomes  less  acutely  angular;  but  it  is  never  narrowly  flattened,  as  in  young 
and  medium-sized  specimens  of  Dekay's  species,  nor  nearly  so  obtuse  as 
we  see  in  very  large  examples  of  that  shell,  with  the  flattening  nearly 
obsolete. 

Locality  and  position. — Professor  Tuomey's  type  of  his  species  A  lobatus 
was  from  the  Cretaceous  rocks  of  Noxubee  County,  Mississippi.  I  have  also 
seen  a  large,  fine  specimen  of  it  ten  inches  in  diameter,  from  Pontotoc,  Missis- 
sippi, in  the  Smithsonian  Museum  at  Washington  City.  Dr.  Owen  figured  a 
very  small,  young  example  of  it,  under  the  name  Ammonites  hnticularis, 
from  the  Fox  Hills.  Dakota.  The  small  specimen  figured  on  our  plate  24,  as 
well  as  another  larger  one  in  the  Smithsonian  collections,  measuring  ten 
inches  in  its  greatest  diameter,  came  from  Moreau  River,  not  far  from  the 
same  locality,  where  it  occurs  in  the  Fox  Hills  group  of  the  Upper  Missouri 
Cretaceous  series.  It  also  occurs  in  the  Cretaceous  beds  of  New  Jersey, 
and  at  the  foot  of  the  Rocky  Mountains  west  of  Greeley,  Colorado. 
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TURRlLITID-ffi. 

Gcuii3  IIETEROCEItAS,  d'Orbigny. 

Sifnon. —  Tunititcs  (sp.),  of  authors;  not  Lamarck. 

ffeteroceras,  d'Orbigny  (lti49),  Conrs  filem.,  I,  291;    and  (1850)  Prodr.,  102;  also  (1851)  Jonr. 
Conch.  (Paris),  217.— Pictet.(1854),  Traits  do  Paleont.,  II,  714.— Chenu  (1859),  Man. 

Couch.,  I,  96. — Meek  (1SG4),  Smithsonian  (.'heck-List  N.  Am.  Cret.  Fossils,  25. 

Etym. — ercpoc,  different ;  kipag,  a  horn. 
Type. —  Heteroceras  Emcricianum,  d'Orbigny. 

Shell  at  first  spiral,  with  volutions  rounded,  and  contiguously  coiled 
around  a  rather  large  umbilical  cavity;  but  at  a  later  stage  of  growth  with 
the  body-part  tree,  extended  more  or  less  nearly  straight,  or  wilh  a  much 
broader  curve,  away  from  the  spire,  and  at  last  apparently  with  the  free  end 
curving  backward  again,  somewhat  as  in  Ancyloceras ;  surface  ornamented 
with  annular  costse,  sometimes  bearing  nodes  on  the  ventral  or  outer  side  of 
the  curve;  siphon  passing  around  the  middle  of  the  outer  side;  septa  with 
six  branching,  unequal  lobes,  and  as  many  intervening  sinuses,  both  of  which 
are  unsym metrical  in  the  spiral  part,  but  nearly  or  quite  symmetrical  on 
opposite  sides  of  the  siphuncle,  as  far  as  they  extend  along  the  deflected  body- 
part  of  the  shell. 

Much  uncertainty  exists  in  regard  to  the  limits  of  this  genus,  and  its 
relations  to  several  allied  type*.  Formerly,  the  species  were  referred  to 
Turrilites,  while  even  yet  some  include  them  in  Helicoceras.  They  differ 
from  the  former  in  having  the  volutions  at  last  becoming  free  and  deflected  ; 
while  from  the  latter  they  differ  in  having  them  wholly  or  in  part  in  contact 
above  the  deflected  part.  They  are  also  larger  and  more  robust  shells  than 
the  types  for  which  the  genus  Helicoceras  was  originally  proposed,  and  have 
the  volutions  not  only  in  contact  in  the  whole  or  a  part  of  the  spire,  but 
coiled  so  as  to  form  a  smaller,  though  large  umbilical  cavity. 

Again,  this  genus  is  allied  to  Helicaneyloceras,  Gabb,  from  which  it 
appears  to  differ  mainly  in  having  a  much  more  elevated  spire,  with  volutions 
more  decidedly  in  contact.  The  great  difficulty  in  distinguishing  these  groups 
from  each  other  is  the  fact  that  we  nearly  always  have  mere  fragmentary 
specimens  1o  deal  with.  In  fact,  I  am  not  sure  that  entire  specimens  show- 
ing the  whole  shell,  including  the  aperture  with  unbroken  margins,  of  any  of 
these  genera,  have  yet  been  found  ;  consequently,  in  most  cases  the  charac- 
ters of  the  entire  shell  have  been  partly  inferred  from  detached  portions, 
supposed,  from  their  ornamentation  and  association  in  the  same  beds,  to  belong 
to  different  parts  of  the  same  types. 
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The  species  here  provisionally  referred  to  this  genus  are  only  known  in 
the  condition  of  mere  fragments,  evidently  of  spiral  shells.  Some  of  them 
have  the  turns  in  contact,  and  some  free.  The  former  arc  supposed  to  have 
belonged  to  the  spire,  others  to  the  part  where  the  deflection  was  just  com- 
mencing, and  still  others  to  the  deflected  body-portion  of  the  shell.  All 
would  apparently  go  into  the  genus  Turrilites  as  formerly  understood,  as  well 
as  into  the  genus  Helicoceras  as  extended  by  Mr.  Sharpe  and  Dr.  Stoliczka, 
but  not  as  originally  founded  by  d'Orbigny.  The  changing  and  unsettled 
state  of  opinion  in  regard  to  the  limits  of  the  genera  Turrilites,  Helicoceras, 
and  Heteroceras,  together  with  the  fragmentary  condition  of  our  specimens 
of  the  Upper  Missouri  species,  have  caused  their  provisional  reference  at 
different  times  in  part  to  each  of  these  genera.  The  weight  of  evidence, 
however,  seems  to  favor  the  conclusion  that  they  belong  to  the  genus  Hetero- 
ceras as  now  understood,  though  better  specimens  may  yet  show  them  to 
belong  wholly,  or  in  part,  to  some  other  group.  None  of  them  have  the 
peculiar  ornamentation  of  Anisoceras  and  Helicancyloceras. 

So  far  as  yet  known,  the  genus  Heteroceras  seems  to  be  entirely  confined 
to  the  Cretaceous  system. 

Heteroceras!    c  o  c  h  I  c  a  I  u  m ,    H.  &  M. 

Plate  22,  figs.  2,  a,  b. 

Turrilites  (Helicoceras)  coehleatae,  Meek  and  Haydeu  (1858),  Proceed.  Acad.  Nat.  Sci.  PLiilad.,  X,K>. 
Helicoceras  cochleatum,  Meek  (18t>4),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils, 25. 

Shell  sinistral,  very  thin,  and  composed  of  rounded,  nearly  or  quite  con- 
tiguous whorls,  which  gradually  increase  in  size  from  the  smaller  to  the  larger 
extremity;  umbilicus  slightly  wider  than  the  largest  whorl;  surface  orna- 
mented by  numerous  rather  regular,  bifurcating  annular  costa?,  which  first 
pass  obliquely  backward  and  outward  from  the  umbilicus  above,  then  curve 
so  as  to  cross  the  ventral  or  Outer  side  obliquely  downward  and  forward  ;  but, 
on  reaching  the  under  side,  they  curve  backward  again  as  they  approach  the 
umbilicus.  There  are  also  two  irregular  rows  of  obscure,  flattened,  or  de- 
pressed oval  nodes,  one  of  which  rows  passes  around  nearly  over  the  siphun- 
cle,  which  is  located  near  the  middle  of  the  outer  side  of  the  whorls,  while 
the  other  is  placed  less  than  one-fifth  the  circumference  of  the  whorl  lower. 

The  septa  are  rather  distant,  and  divided  into  complex  lobes  and  sinuses, 
which  are  a  little  unsymmetrical  in  their  subordinate  details,  but  about  of 
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the  same  size  and  general  form  on  opposite  sides  of  the  siphuoele.  The 
siphonal  lobe  is  comparatively  small,  and  ornamented  id  (lie  extremity  by 
four  small  branches,  the  two  terminal  of  which  are  a  little  larger  1  hau  the 

others,  slightly  dissimilar,  and  each  provided  with  five  or  six  unequal,  sharp 
rligitations;  the  other  two  branches  arc  not  exactly  opposite,  differ  slightly 
in  form,  and  are  each  armed  with  from  three  to  five  or  six  unequal  serra- 
tions; in  advance  of  these  principal  terminal  divisions,  there  arc,  along  the 
sides  of  the  lobe,  a  few  very  small,  alternating,  subordinate,  lateral  branchlets 
and  sinuosities.  The  first  lateral  sinus  is  small,  very  oblique,  much  con- 
tracted at  its  base,  and  divided  at  the  extremity  into  two  unequal,  variously- 
subdivided,  sinuous  branches.  The  first  lateral  lobe  is  much  larger  than  the 
siphonal  one,  and  very  deeply  divided  into  two  great  spreading,  subequal 
branches,  the  larger  of  which  is  on  the  ventral  side,  and  unequally  subdivided 
into  three  bifurcating  branchlets,  the  two  terminal  of  which  are  much  larger 
than  the  others,  and  more  or  less  digitate,  while  the  other  main  branch  has 
two  principal  bifurcating  branchlets,  with  many  smaller  digitations  and  sinu- 
osities. The  second  lateral  sinus  is  not  so  oblique,  but  in  other  respects 
very  similar  to  the  first ;  while  the  second  lateral  lobe  is  smaller  than  the 
first,  and  very  much  like  it  in  its  mode  of  branching. 

The  largest  and  best  specimen  of  this  species  that  has  been  found,  con- 
sists of  a  little  more  than  the-  half  of  one  volution,  the  greatest  transverse 
breadth  of  which  is  '2.3A  inches  ]  diameter  at  larger  end  (which  is  a  little 
oval),  0.73-by  0.64  inch;   breadth  of  umbilical  space,  0.85  inch. 

Since  writing  the  foregoing  description,  the  only  specimen  of  this  spe- 
cies that  we  had,  showing  the  septa,  was  lost,  consequently  1  am  unable  to 
give  an  enlarged  view  of  its  lobes  and  sinuses  as  was  intended.  It  will 
be  seen,  however,  from  the  description,  that  in  their  general  characters  they 
are  like  those  of  Helicoccras  Mortoni,  H.  &  M. 

In  form  and  other  external  characters,  even  fragments  of  this  shell  will 
be  at  once  distinguished  from  the  H.  Mortoni,  by  its  shorter  curve  and  pro- 
portionally thicker  whorls,  which  also  differ  in  being  nearly  or  quite  in  con- 
tact. Its  costae  are  also  smaller  in  proportion  to  the  diameter  of  the  whorls, 
and  more  regular. 

Locality  and  position. — Great  Bend  of  the  Missouri,  below  Fort  Pierre, 
Dakota  ;  from  the  lower  part  of  the  Fort  Pierre  group. 
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Hctcrocerns!    Nebrasccnsc,    M.  &  H. 

Plate  22,  ligs.  1,  a,l>,c. 

Ancyloceras  ?  Nebrascense,  Meek  and  Hayden  (1836),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  71. 

Turrilites  Nebrascensis,  Meek  and  Hayden  (1850),  il>.,  VIII,  280. 

Helieoceras  ?  Xebrasccnsc,  Meek  (1H04),  Smithsonian  Check-List  N.  Am.  Oct.  Fossils,  2."). 

Our  specimen  of  this  species  consists  of  about  the  half  of  one  volution, 
and  measures  near  2.80  inches  in  length  around  the  outer  side.  It  is  sub- 
cylindrical,  or  tapers  but  slightly,  its  diameter  at  the  larger  end  being  about 
one  inch,  and  at  the  smaller  extremity  0.95  inch,  and  forms  a  short  dextral, 
spiral  curve,  so  as  to  leave  an  umbilical  cavity  within,  equaling  the  greatest 
diameter  of  each  surrounding  whorl.  The  volutions  seem  to  have  been 
in  contact,  and  are  ornamented  by  small  annular  costae,  which  pass  very 
obliquely  around,  and  sometimes  appear  to  bifurcate  on  the  outer  side,  where 
there  are  some  remains  of  small  nodes.  The  siphuncle  occupies  the  middle 
of  the  outer  side,  and  is  quite  small. 

The  specimen  is  unfortunately  not  in  a  condition  to  show  all  the  rami- 
fications of  the  lobes  and  sinuses  ;  but  they  are  seen  to  be  very  complex,  and 
do  not  differ  materially  in  size  or  form  on  opposite  sides  of  the  whorls.  The 
siphonal  lobe  is  longer  than  wide,  and  has  two  principal  branches  on  each 
side,  the  two  terminal  of  which  are  much  larger  than  the  others,  and  each 
subdivided  into  two  or  three  unequal,  sharply  digitate  branchlets  ;  the  other 
two  principal  branches  are  opposite,  spreading,  and  bifurcated  ;  one  of  the  sub- 
divisions of  each  being  larger  than  the  other,  and  armed  by  about  seven  or 
eight  sharp  digitations.  The  first  lateral  lobe  is  a  little  longer  and  much 
wider  than  the  siphonal  lobe,  and  very  deeply  divided  into  two  great  spread- 
ing, variously  subdivided,  and  sharply  digitate  branches.  The  second  lateral 
lobe  seems  to  be  rather  smaller,  but,  as  far  as  can  be  determined,  very  simi- 
lar to  the  first;  while  the  antisiphonal  lobe  is  comparatively  large,  though 
slender,  and  tripartite  at  the  extremity,  the  middle  division  being  largest, 
bifurcating,  and,  like  the  other  two  principal  divisions,  variously  digitate.  The 
details  of  the  sinuses  are  not  clearly  visible  in  our  specimen,  though  the 
third  lateral  one  on  both  sides  of  the  whorls  is  very  deeply  divided  by  a 
large  auxiliary  lobe. 

This  species  will  be  readily  distinguished  from  either  of  the  foregoing, 
even  when  found  in  fragments,  by  its  smaller  umbilical  cavity  in  proportion 
to  the  diameter  of  its  whorls',  as  well  as  b_v  the  differences  in  its  septa.  It 
seems  to  have  had,  like  most  of  the  species,  two  rows  of  nodes  around  the 
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outer  side   of  the   whorls,  though  our  specimen  is  so  worn  that  they  arc 
nearly  obliterated. 

Locality  ami  position. — Near  the  forks  of  Cheyenne  River,  Dakota  ;  in 
the  upper  part  of  the  Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous 
series. 

Heleroceras    tni-tiini,    M    &  H 

Plate  22,  figs.  4,  a,  b,  c. 

FTclicoceras  tortum,  Meok  and  Hayden  (1858),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  X,  54. 
Hctcroceras  tortum,  Meek  (1864),  Sinithsoniau  Check-List  N.  Am.  Crot.  Fossils,  25. 

Of  this  species,  we  have  one  entire  septate  volution,  which  evidently 
belonged  to  a  sinistral  spiral  shell,  the  whorls  of  which  are  rounded,  and 
increase  so  as  nearly  to  double  their  diameter  each  turn.  They  are  coiled 
in  such  a  manner  as  to  be  disconnected  by  a  free  space,  equaling  from  one- 
third  to  one-half  the  diameter  of  each  succeeding  whorl  below  ;  while  the 
umbilical  cavity  left  within  the  coil  is  less  than  the  diameter  of  the  largest 
volution.  The  surface  is  ornamented  by  two  rows  of  rather  depressed  nodes, 
passing  around  below  the  middle  of  the  outer  side,  and  small  annular  costse, 
which  sometimes  bifurcate  at  the  nodes. 

The  siphuncle  is  small,  and  presents  the  remarkable  peculiarity  of  gradu- 
ally changing  its  position  in  passing  from  the  smaller  to  the  larger  extremity 
of  the  fragment  studied;  that  is  to  say,  that  at  the  smaller  end  of  the  spe- 
cimen it  occupies  exactly  the  middle  of  the  outer  side,  but,  in  passing  around, 
it  gradually  curves  upward,  so  that,  by  the  time  it  reaches  the  larger  extrem- 
ity, it  comes  out  on  the  summit  of  the  whorl.  It  is  also  worthy  of  note  that 
the  lobes  and  sinuses  of  the  septa,  as  might  be  expected,  follow  this  curve  of  the 
siphuncle,  so  that  it  would  seem  that  this  whorl  not  only  forms  an  ascending 
spiral  curve,  but  is  also  apparently  twisted  upon  an  imaginary  axis  within 
itself;  this,  however,  was  almost  certainly  not  the  case  throughout  the  entire 
length  of  the  shell,  but  probably  occurred  only  in  this  particular  whorl,  pre- 
paratory, as  it  were,  to  the  peculiar  deflection  of  the  succeeding,  or  non- 
septate  portion. 

The  septa  are  not  very  closely  crowded,  though  rather  complex  ;  the 
lobes  and  sinuses  (which  scarcely  differ  in  size  and  form  on  opposite  sides  of 
the  siphuncle)  being  variously  branched  and  subdivided.  The  siphonal  lobe 
is  comparatively  small,  oblong,  about  one-third  longer  than  wide,  and  orna- 
mented at  the  extremity  by  two  nearly  equal  branches,  each  of  which  has 
two  or  three  small,  more  or  less  digitate,  subdivisions.  The  first  lateral  sinus 
(il  u 


482    UNITED  STATES  GEOLOGICAL  SURVEY  OP  THE  TERRITORIES. 

is  rather  larger  than  the  siphonal  lohe,  a  little  oblique,  narrow  at  its  base, 
and  very  deeply  divided  into  two  equal,  bifurcating,  variously  subdivided,  and 
digitate  branches.  The  first  lateral  lobe  is  very  large,  and  has  at  the  extrem- 
ity, two  great  spreading,  unequal  branches,  each  of  which  bifurcates  twice, 
and  is  provided  with  various  subordinate  divisions,  with  sinuous  and 
serrated  margins.  The  second  lateral  sinus  is  larger  and  more  erect  than  the 
first,  but  similar  in  its  mode  of  branching.  The  second  lateral  lobe  is 
about  one-fourth  smaller  than  the  first,  and  divided  in  much  the  same  way; 
while  the  third  lateral  sinus  is  smaller  than  the  first,  very  oblique,  narrow  at 
its  base,  and  deeply  divided  at  the  extremity  into  two  nearly  equal,  sinuous 
branches.  The  antisiphonal  lobe  is  comparatively  large,  being  about  half 
the  size  of  the  siphonal  lobe,  and  tripartite  at  the  extremity,  with  a  tridentate 
middle  division. 

The  greatest  transverse  diameter  of  the  whorl  is  2.43  inches;  breadth 
of  umbilical  cavity,  0.65  inch ;  diameter  of  larger  end  of  the  whorl,  1.04 
inches;  diameter  of  the  smaller  end,  0.74  inch  ;  diameter  of  siphuncle  at  its 
larger  end,  0.06  inch. 

This  species  will  be  distinguished  from  all  the  otherwise  similar  forms 
known  in  these  rocks  by  the  smaller  size  of  its  umbilical  cavity,  in  propor- 
tion to  the  diameter  of  its  whorls,  and  by  its  more  rapidly  ascending  spiral 
curve.  Its  volutions  are  also  more  tapering,  and  differ  in  their  peculiar 
twisted  character,  indicated  by  the  curve  of  the  siphuncle ;  there  are  like- 
wise corresponding  differences  in  the  details  of  the  septa.  If  it  really 
belongs  to  the  genus  Heteroceras,  it  would  seem  to  be  from  the  base  of  the 
spire,  just  where  the  deflection  of  the  body-part  was  commencing. 

Locality  and  position. — Great  Bend  of  the  Missouri  below  Fort  Pierre, 
Dakota ;  from  the  lower  part  of  the  Fort  Pierre  group  of  the  Upper  Mis- 
souri Cretaceous  series. 

Heteroceras?    anbilieatum,   M.  &  H. 

Plate  22,  fig.  5. 

TurrUitesl  umbilicatits,  Meek  and  Haydeu  (1858),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  56. 
Helicoceras  umbiticatum,  Meek  and  Haydeu  (1860),  ib.,  185. 

Our  specimen  of  this  species  consists  of  one  entire  volution,  about  half 
of  which  is  septate,  though  not  in  a  condition  to  show  the  form  and  details  of 
all  the  lobes.  I-t  belonged  to  a  sinistral  shell,  the  volutions  of  which  are 
rounded,  very  gradually  tapering,  and  coiled  in  an  ascending  spiral,  so  as  at 
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least  al  this  part,  to  come  nearly  or  quite  in  contact,  and  leave  an  umbilical 
cavity  within  the  coil,  almost  equaling  the  greatest  diameter  of  each  surround- 
ing whorl  The  surface  is  ornamented  by  distinct,  oblique,  annular  costae, 
which  sometimes  bifurcate  on  the  lower  outer  side  of  the  whorls,  where  they 
support  two  rows  of  rather  small  nodes.  The  siphuncle  occupies  the  middle 
of  the  outside  of  the  whorls,  near  the  upper  row  of  nodes. 

Although  it  is  not  possible  to  follow  out  the  ramifications  of  the  septa 
in  the  specimen  of  this  shell  studied,  they  are  evidently  moderately  distant, 
and  the  principal  lobes  provided  with  long,  very  slender,  branching,  and 
sharply  digitate  divisions. 

The  whorl  in  our  possession  measures  3.27  inches  across;  the  breadth 
of  the  umbilicus  being  1.10  inches;  diameter  at  the  larger  extremity,  1.16 
inches,  and  at  smaller  end,  1.01  inches. 

This  form  seems  to  be  similar  in  some  respects  to  our  H.  tortum ;  but 
the  fact  that  the  type-specimen  (although  larger,  and  consequently,  if  it 
belongs  to  that  species,  would  apparently  represent  a  lower  part  of  the  spire) 
has  its  volutions  in  contact,  would  seem  to  show  that  it  cannot  be  identical 
with  that  species.  The  only  other  shell  I  have  yet  seen  among  the  Upper 
Missouri  collections  resembling  it  in  the  size  of  the  umbilicus  compared 
with  the  diameter  of  the  whorls,  is  H.  Nebrascense,  from  which  it  differs  in 
having  much  larger  and  more  distant  costae,  and  in  being  sinistral  instead  of 
dextral.  It  also  holds  a  lower  geological  position,  where  nearly  all  its  associ- 
ates, so  far  as  known,  differ  from  the  species  occurring  with  H.  Nebrascense. 
If  a  Heteroceras,  our  type-specimen  must  belong  to  the  spiral  part  of  a  large 
species 

Locality  and  position. — Same  as  last. 

Heteroceras?    Cheyenne  use,    M.  &  H. 

Plate  21,  figs.  2,  a,  b. 

Jncyloceraa1!  Cheyennense,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  71. 

TurriUtes  Cheyennensis,  Meek  aud  Haydeu  (1856),  ib.,  280. 

Heteroceras^  Cheyennensc,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  25. 

The  best  specimen  of  this  species  we  have  obtained  is  a  non-septate 
fragment,  about  2.50  inches  in  length,  with  a  diameter  of  1.55  inches.  It  is 
a  comparatively  rather  thick  shell,  with  nearly  cylindrical,  disconnected 
whorls,  and  forms  a  broad  (dextral?)  spiral  curve  in  such  a  manner,  that  if 
continued  around,  there  would  be  left  within  the  coil  a  great  umbilical  cavity, 
apparently  not  less  than  four  times  the  diameter  of  each  surrounding  volu- 
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tion.  The  surface  is  ornamented  by  distinct,  rounded,  oblique,  flexuous, 
annular  costse,  which  sometimes  bifurcate  on  the  lower  outer  side,  where 
they  support  two  parallel  rows  of  obtuse  nodes. 

This  fragment  is  referred  provisionally  to  this  genus,  upon  the  suppo- 
sition that  it  belongs  to  the  deflected  portion  of  the  shell,  which  view  is 
sustained  by  its  large  size,  very  broad  curve,  and  non-septate  condition.  It 
may  be  the  free  part  of  the  species  we  have  described  under  the  name  H. 
umbilicatum,  or  some  of  the  others,  but  we  have  no  direct  evidence  of  this. 
At  some  future  time,  when  more  complete  specimens  have  been  found,  these 
doubtful  points  will  be  more  satisfactorily  settled.  Its  spiral  curve  shows 
that  it  cannot  belong  to  Ancyloceras  or  Hamites ;  and  the  fact  that  it  belongs 
to  a  shell  with  the  volutions  partly  or  entirely  free  shows  that  it  cannot  be 
properly  included  in  the  genus  Turrilites  as  restricted  by  the  separation  of 
•the  genus  Heteroceras. 

This  shell  seems  to  be  related  to  AmmonitesX  Cooperi,  Gabb  (Cal.  Geo- 
logical Rep.,  I,  69,  pi.  xiv,  fig.  23),  which  I  think  must  be  at  least  congeneric. 

Locality  and  position. — Mouth  of  Big  Cheyenne  River,  Dakota;  from 

the  upper  part  of  the  Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous 

series. 

Heteroceras?    a  u  g  u  I  a  I  u  m  ,    M.  &  H. 

Plato  21,  fig.  3,  a,  6,  e. 

Helicoccras  angulatum,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  176. 
Heteroceras  1  angulatum,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  25. 

Of  this  shell  we  have  a  single  non-septate  fragment,  2.78  inches  in 
length,  with  a  diameter  of  1.50  inches  at  the  larger  end,  and  1.37  inches  at 
the  smaller  extremity.  It  is  rounded,  or  subcylindrical,  and  makes  a  broad 
(dextraH)  spiral  curve,  in  such  a  manner  that  if  continued  around,  the  volu- 
tions would  be  disconnected,  and  encircle  an  umbilical  cavity  apparently 
more  than  three  times  their  own  breadth.  The  surface  is  ornamented  by 
distinct  angular  costse,  which  pass  around  the  whorls  obliquely,  and  support 
two  rows  of  nodes  on  the  lower  outer  side,  where  they  sometimes  bifurcate. 

I  have  not  yet  seen  the  septa  of  this  species,  but  its  large  size  and  very 
broad  curve  will  distinguish  it  from  any  other  known  species  of  this  type  in 
these  rocks,  excepting  the  last,  from  which  it  differs  in  having  angular 
instead  of  rounded  costa?,  and  in  being  coiled  in  the  opposite  direction.  Its 
angular  rostse  will  equally  distinguish  it  from  any  of  the  others,  even  should 
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they  l>e  found  attaining  as  large  a  size,  and  in  such  short  fragments  as  not  to 
show  the  exact  nature  of  the  curve.  Like  the  last,  it  is  only  referred  provis- 
ionally to  this  genus  upon  the  supposition  that  it  belongs  to  the  deflected  part 
of  the  body  of  the  shell. 

Locality  and  position. — Head  of  South  Branch  of  Cheyenne  River, 
Dakota;  from  the  upper  part  of  the  Fort  Pierre  group  of  the  Upper  Mis- 
souri Cretaceous  series. 

Genus  HELICOCERAS,   d'Orbigny. 

Synon. — Turrilites,  Hamites,  &c.  (sp.),  of  authors. 

Helicoceras,  d'Orbigny  ( 1840),  Pal<5ont.  Fr.  Terr.  Cre~t.,  1, 611 ;  and  (1850)  <&.,  Terr.  Jurass.,  I,  598 ; 
also  (1850)  Prodr.,  I,  263 ;  and  ib.,  II,  103  and  127.— Morris  (1843),  Cat.  Brit.  Fossils, 
181.— Baugier  and  Sauz<5  (1843),  Notice  sur  Quelques  Coii.,  15.— Deshayes  (1845)  iu 
Lamarck  (2d  ed.),  XII,  266.— Quenstedt  (1852),  HaDdb.  der  Petref.  (index),  772.— 
Pictet  (1854),  Traite  Paleont.  II,  713.— Chenn  (1859),  Man.  Conch.,  1, 96.— Meek  and 
Ilayden  (1860),  Proceed.  Acad.  Nat.  Sci.,  XII,  21.— Meek  (1864),  Smithsonian  Check- 
List  N.  Am.  Cret.  Fossils,  25.— Gabb  (1864),  Palajont.  California,  I,  71. 
Belicocerus,  King  (1844),  Ann.  Mag.  Nat.  Hist.,  XIV,  278. 

Etijm. — eAif,  twisted ;  a'cpac ,  a  horn. 
Kxamp. — Helicoceras  annulatitm,  d'Orbigny. 

Shell  slender,  terete,  spiral ;  volutions  few,  widely  disconnected,  and 
coiled  so  as  to  leave  a  very  broad  umbilical  space  within,  and  form  a  much 
depressed  spire;  surface  ornamented  with  simple,  or  bifurcating,  annular 
costre,  which  are  either  continuous,  or  interrupted  on  the  siphonal  side ; 
septa  each  provided  with  six  unequal,  branching,  and  digitate  lobes,  the 
second  lateral  and  antisiphonal  ones  of  which  are  often  divided  into  impaired 
branches,  while  the  six  intervening  sinuses  have  their  branches  in  pairs ; 
siphuncle  on  the  outer  or  ventral  side. 

As  here  defined,  the  genus  Helicoceras  includes  two  sections  that  may 
be  distinguished  as  stated  below  : 

1.  helicoceras,  d'Orbigny  (typical). 

Shell  with  the  annular  costse  passing  uninterruptedly  over  the 
rounded  siphonal  side. — (H.  annulatum,  d'Orbigny.) 

2.  patoceras,"  Meek. 

Shell  differing  from  the  typical  form   in  having  the  costaj  sud- 
denly and  completely  interrupted  on  the  siphonal  side,  so  as  to  leave 
a   narrow,   smooth,   path-like  space    along  the   whole   length   of  the 
same. — (H.  Teilleu.ci,  Baugier.) 
Pictet  and  some  others  also  refer  to  this  genus  Turrilites  Robertiauus, 

*  jrQTrf.  a  path  (iu  allusion  to  the  suiuo'h  path-like  space  along  its  siphonal  side) ;  aipac,  a  horn. 
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d'Orbigny,  which  was  only  known  to  the  latter  author  in  the  condition  of 
fragments,  from  which  he  was  led  to  regard  it  as  having  its  volutions  in  con- 
tact, as  in  Turrilites.  Pictet,  however,  has  figured  a  specimen,  referred  by 
him  to  d'Orbigny's  species,  that  shows  the  volutions  to  be  clearly  discon- 
nected, more  nearly  as  in  Helicoceras.  If  it  really  belongs  to  this  genus, 
however,  it  would  represent  a  third,  very  distinct  section,  on  account  of  its 
more  closely-coiled  volutions,  more  produced  spire,  and  particularly  in  conse- 
quence of  having  the  costse  that  cross  its  siphonal  side,  with  nodes  placed 
between  them,  so  as  to  form  three  longitudinal  rows  along  this  outer  surface. 
It  is  also  a  much  larger  and  more  robust  shell  than  d'Orbigny's  types  of 
Helicoceras. 

Owing  to  these  differences,  I  do  not  feel  warranted  in  including  this 
shell  in  the  same  genus  with  d'Orbigny's  original  typical  forms  of  Helicoceras. 
It  seems  to  me  rather  to  form  the  type  of  a  distinct  genus;  but  whether  this 
view  is  correct,  or  it  ought  to  be  included  as  a  section  of  that  genus,  it  should 
most  probably  receive  a  distinct  name.  Hence,  I  would  propose  to  call  the 
group  into  which  it  falls  Spiroceras. 

From  the  foregoing,  it  will  be  seen  that  I  adopt  this  genus  in  its  most 
restricted  sense,  as  represented  by  d'Orbigny's  original  typical  species  H. 
annulatum  and  II  gracile.  Mr.  Daniel  Sharpe  proposed,  in  his  valuable 
memoir  on  the  English  Chalk  Cephalopoda,  to  extend  its  characters  so  as  to 
make  it  include  a  part  of  the  species  usually  referred  to  the  genus  Turrilites, 
notwithstanding  the  fact  that  these  shells  (d'Orbigny's  section  Rotundati  of 
the  genus  Turrilites)  have  their  volutions  in  contact.  They  differ,  however, 
from  the  other  section  of  that  genus  (the  Angulati),  not  only  in  their  shorter 
and  broader  form,  wider  umbilicus,  and  rounded  volutions,  but  in  having  their 
siphon  on  the  outer  side  of  the  curve,  instead  of  near  the  suture  above ; 
while  none  of  them  are  known  to  have  their  aperture  hooded,  as  in  the  other 
section.  Still,  they  differ  widely  from  Helicoceras  as  here  understood,  and 
as  originally  founded  by  d'Orbigny. 

Although  I  at  one  time  fully  adopted  Mr.  Sharpe's  views  in  regard  to 
these  shells,  and  still  concur  with  him  in  the  opinion  that  they  should  most 
probably  be  separated  entirely  from  the  genus  Turrilites,  as  represented  by 
d'Orbigny's  group  Angulati,  a  further  consideration  of  the  subject  has  led  me 
to  doubt  the  propriety  of  including  them  in  the  same  genus  with  those  little 
shells  such  as  d'Orbigny  originally  founded  the  genus  Helicoceras  upon  ;  char- 


INVERTEBRATE  PALAEONTOLOGY.  487 
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acterized  by  very  slender,  widely-disconnected  volutions,  forming  so  broad  a 
curve  as  to  give  origin  to  a  very  wide  umbilical  cavity.  As  all  of  these 
generally  much  larger  shells,  with  rounded,  connected  volutions,  forming 
d'Orbigny's  section  Rotmidati  of  the  genus  Turrilites,  arc,  I  believe,  yet 
only  known  in  the  condition  of  specimens  with  the  terminal  portion  broken 
away,  it  seems  quite  as  probable  that  they  may,  when  entire,  have  the  body- 
part  deflected  so  as  to  conform  to  the  characters  of  the  genus  Heteroccras. 
Consequently,  I  think  we  are  not  justifiable  yet  in  making  Helicoceras  so 
comprehensive  as  proposed  by  Mr.  Sharpe. 

Dr.  Stoliczka  gives  this  genus  the  same  limits  that  Mi-.  Sharpe  did,  and 
yet  makes  the  singularly  inconsistent  remark  that,  "  when  d'Orbigny  first 
established  the  genus  Helicoceras  (Pale"ont.  Fr.,  I,  611),  he  described  under 
it  two  species,  which  very  probably  do  not  belong  to  this  genus,  and  which 
may  prove  to  be  coiled  fragments  of  Anisoceras.''*  He  therefore  seems  to 
ignore  the  fact  that  these  two  species  which  he  thinks  may  "  not  belong  to 
this  genus  "  are  the  typical  forms  on  which  it  was  alone  founded  originally  ; 
and  thai  the  name  must  always  adhere  to  the  group  to  which  they  belong, 
and  cannot  be  transferred  to  a  different  group,  even  if  d'Orbigny  and  others 
did,  at  later  dates,  include  in  it  species  of  this  extraneous  type.  If  d'Orbigny's 
original  types  are  congeneric  with  the  group  for  which  Pictet  subsequently 
proposed  the  name  Ariisoceras  (which  may  or  may  not  be  the  case),  then  the 
latter  name  would  be  only  a  synonym  of  Helicoceras: 

As  here  understood,  the  genus  Helicoceras  seems  to  have  been  intro- 
duced during  the  Oolite  period,  ranges  into  the  Cretaceous,  and,  if  the  fol- 
lowing-described species  really  belongs  to  this  genus,  it  must  have  continued 
on  until  the  deposition  of  the  upper  part  of  the  latter  series. 

Helicoceras    Mortoni,  var.    tciiiiicostatiiin. 

Plato  22,  figs.  3,  a,  b,  c. 

Hamites  Mortoni,  Hall  ami  Meek  (1854),  Meru.  Am.  Acad.  Arts  and  Sci.  Boston,  V,  396,  pi.  iv,  fig.  3. 
Ancyloceras,  Hall  arid  Meek,  ib.,  411. 

Helicoceras  temticostatum,  Meek  and  Hayden  (1858),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  X,56. 
Helicoceras  Mortoni,  Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  25. 

The  only  specimens  of  this  species  that  have  yet  been  seen  are  frag- 
ments, the  largest  of  which  is  1.39  inches  in  length,  with  a  diameter  of  0.49 
inch  at  one  end,  and  0.44  inch  at  the  other.     It  makes  a  broad,  sinistral, 

*  Palajont.  Indica,  I,  182. 
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ascending  spiral  curve,  in  such  a  manner  that  if  continued  around,  there  would 
be  left  between  the  whorls  a  free  space  apparently  equal  to  their  own  breadth, 
and  an  umbilical  opening  within  more  than  three  or  four  times  the  diameter 
of  each  whorl.  The  siphuncle  is  quite  small,  and  passes  around  a  little  above 
the  middle  of  the  outer  side.  The  surface  is  ornamented  by  rather  irregular, 
moderately  distinct,  annular  costae,  which  occasionally  bifurcate,  and  extend 
nearly  straight  around  the  whorls.  On  the  outer  side,  they  are  stronger  than 
within,  and  show  a  disposition  to  develop  small  nodes. 

Septa  rather  complex ;  siphonal  lobe  not  more  than  half  as  long,  and 
about  half  as  wide  as  the  first  lateral  lobe,  with  two  principal  divisions  on 
each  side,  the  two  terminal  of  which  are  much  larger  than  the  others,  and 
each  distinctly  bifid,  with  digitate  margins ;  first  lateral  sinus  longer  than  the 
siphonal  lobe,  but  much  more  contracted  at  its  base,  very  oblique,  and  at  its 
extremity  divided  into  two  unequal,  spreading,  branched,  and  digitate  sub- 
divisions ;  first  lateral  lobe  very  large,  and  deeply  divided  into  two  great, 
spreading  branches,  with  each  four  or  five  unequal,  digitate  smaller  divisions ; 
second  lateral  sinus  much  like  the  first,  excepting  that  it  is  not  oblique  ; 
second  lateral  lobe  a  little  smaller,  but  in  other  respects  scarcely  differing 
from  the  first ;  third  lateral  sinus  smaller,  though  much  like  the  first,  with 
its  obliquity  in  the  opposite  direction ;  antisiphonal  lobe  about  as  long,  and 
near  half  as  wide  as  the  siphonal,  and  tripartite  at  the  end,  with  more  or 
less  digitate  margins. 

The  fragmentary  condition  of  the  specimens  of  this  shell  that  have  been 
found,  is  not  altogether  satisfactory  in  regard  to  its  generic  characters, 
though  they  clearly  show  that  it  was  not  coiled  in  a  plane,  as  in  Hamites  and 
Ancy/oceras,  but  spirally  curved  as  in  Helicoccras.  On  comparison  with  the 
typical  species  of  H.  Morton?,  our  shell  will  be  seen  to  agree  pretty  nearly 
in  form  and  size,  but  seems  to  make  a  somewhat  shorter  curve.  In  I  he 
details  of  the  lobes  and  sinuses  of  its  septa,  there  are  also  some  differences, 
particularly  in  the  form  and  mode  of  division  of  the  antisiphonal  lobe.  These 
differences  at  one  time  led  to  the  conclusion  that  it  was  a  distinct  species, 
and,  if  constant,  would  certainly  warrant  its  separation  under  another  spe- 
cific name.  As  further  examinations,  however,  show  it  to  vary  more  or  less 
in  the  details  of  its  lobes  and  sinuses,  particularly  those  of  the  antisiphonal 
lobe,  which  in  some  cases  shows  a  tendency  to  assume  the  form  of  that  of 
the  typical  H.  Mortoni,  I  have  elsewhere  ranged  it  under  that  name;  and, 
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until  we  can  have  an  opportunity  to  study  and  compare  additional  speci- 
mens in  a  better  condition,  it  may  as  well  be  viewed,  at  least  as  a  variety  oi 
thai  species. 

Localiti/  and  position. — The  original  specimen  of  this  species  was  found 
at  the  Great  Bend  of  the  Missouri  River  below  Fort  Pierre;  in  the  lower  part 
of  the  Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous  series  ;  and 
the  specimen  figured  by  us  also  came  from  the  same  locality  and  horizon. 

NAUTILIDiE. 

Genus  NAUTILUS,  Linnaeus. 

Synon.— Nautilus,  Linnaeus  (1758),  S.vst.  Nat.  (ed.  10),  709.— Bruguiere  (1789),  Encyc.  Mcth.,  I,  xiv.— 
Cuvier  (1798),  Tali,  filem.,  332.— Lamarck  (1799),  Prodr.,  79;  ami  (1801)  Syst.,  99; 
also  (1805)  Ann.  Mus.,  V,  179 ;  also  (1809)  Phil.  Zool.,  and  (1822)  Hist.,  VII,  630.— limit  f. 
(1808),  Conch.  Syst.,  1,2.— J.  Sowerby  (1812),  Min.  Conch.,  1, 13.— Blainville  (1822), 
Diet.  Sci.  Nat  .  XXXII,  183 ;  and  ( 1825)  Malac,  387.— Desbayes  (1824),  Coij.  Fos?.  Euv. 
Paris,  II,  707;  and  (1866)  Suppl.  to  same,  111,622.— Owen  (1832),  Memoir  on  the 
Pearly  Nautilus,  Loudou,  4.— Broun  (1837),  Leth.,  104,  176,  and  1122. — Agassiz  and 
Desor  (1840),  German  tr.insl.  Sowerby's  Min.  Conch.,27.— D'Orbigny  (1840),  Paleont. 
Fr.,  1,70.— Pictet  (1854),  Traite  de  Paleont.  II  (2e  e"d.),  622.— Gabb  (1864),  Palasont. 
Cal.,  I,  59.— Meek  (1805),  Palaiont.  Upper  Missouri,  64.— Blanford  (1866),  Palseont. 
Indica,  I,  6.— Stoliczka  (1866),  ib.,  202.— Zittel  (1868),  Pateont.  Mitth.  aus  dem  Mus. 
des  Koenigl.-Bayer.  Staates,  41  ;  aud  of  many  others. 

Angulites,  Bisiphitcs,  Oceanus,  and  Ammonites,  Moutfort  (1808),  Conch.  Syst.,  I,  6,  54,58,  aud  74 
(not  Ammonites,  Breynins,  and  others). 

Simplegas  (sp.),  Blainville  (1824),  Diet.  Sci.  Nat,  XXXII,  185;  and  (1825)  llajac.,385;  also  (1827) 
Dict.,XLIX,  248  (uot  Simplegades,  Moutfort,  1808). 

Omphalia,  De  Hann,  Monogr.  Animon.,  &c.,  51. 

Discites,  De  Hann  (1825),  ib. — McCoy  (1844),  Synop.  Carb.  Fossils  Ireland,  54  (not  Discites, 
Schloth.,  1820  ;  nor  Goldfuss,  1830). 

TcmnocMIus,  McCoy  (1844),  Synop.  Carb.  Fossils  Ireland,  20. — Meek  and  Worthen  (I860),  Illinois 
Geo].  Survey  Reports,  II,  162  (adopted  as  a  subgenus  uuder  Nautilus). 

Discus,  Kiug  (1844),  Ann.  aud  Mag.  N.  H.,  XIV  (old  ser.),  274.— Meek  and  Worthen  (1860), 
Proceed.  Acad.  Nat.  Sei.  Philad.,XII,  469  (adopted  as  a  subgenus  under  Nautilus);  not 
Discus,  Fitzinger,  1833;  nor  Haldeman,  1840. 

Crijptoceras,  d'Orbigny  (1850),  Conra  Elemeut,,  1,  286.— White  and  St.  John  (1869),  Trans.  Chi- 
cago Acad.  Sci.,  I,  124  (as  a  subgenus  uuder  Nautilus) ;  uot  Cryptoccras,  Latreille, 
1804  ;  nor  Barrande,  1846. 

Trematodiscus,  Meek  and  Worthen  (1861),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIII,  147  ;  and  Illi- 
nois Geol.  Survey  Reports,  II,  161  (proposed  as  a  subgeuus  under  Nautilus). 

Endolobus,  Meek  and  Worthen  (1865),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XVII,  259 ;  and  Illinois 
Geol.  Survey  Reports,  II,  307  (proposed  as  a  subgenus  under  Nautilus). 

Hercoglossa,  Conrad  (1806),  Am.  Jour.  Conch.,  II,  101. 

Solenochilus,  Meek  and  Worthen  (1870),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XXII,  47;  also  (1873) 
Illinois  Geol.  Survey  Reports,  V,  524,  and  544  (proposed  as  a  subgenus  under 
Nautilus). 

Ftt/m. — vaVTiKoc,  a  sailor. 

Type. — Nautilus pompilius,  Linnaeus. 

Shell   involute,   globose,    discoid    or    variously    compressed  ;    umbilicus 
closed,  or  more  or  less  widely  open,  sometimes  perforated  in  the  middle; 
volutions  oval,  rounded,  compressed  or  angular,  all  coiled  on  the  same  plane, 
C2  II 
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and  more  or  less  deeply  embracing,  or  merely  in  contact;  septa  concave  on 
the  surface,  facing  the  aperture,  with  their  margins  nearly  straight,  arched,  ' 
a  little  waved,  or  sometimes  flexed  into  a  simple  rounded  or  angular  back- 
ward extension,  or  lobe,  on  each  lateral  surface,  or  sometimes  on  the  inner, 
and  very  rarely  also  on  the  outer  or  peripheral  side*  ;  siphuncle  simple,  cylin- 
drical, and  most  usually  central  or  nearly  so,  very  rarely  placed  nearly  against 
the  peripheral  side ;  surface  smooth,  striated,  costated,  or  with  revolving 
carina  and  furrows,  sometimes  also  ornamented  with  nodes ;  aperture  reni- 
form,  sublunate,  cordate,  subsagittate,  or  varying  from  oval  to  subcircular  or 
quadrate ;  lip  thin,  generally  sinuous  on  the  outer  side  and  inner  lateral 
margins,  each  of  which  latter  is  sometimes,  though  rarely,  drawn  out  into  a 
spout-like  projection. 

The  foregoing  diagnosis  and  synonymy  are  drawn  up  so  as  to  include, 
along  with  the  typical  species,  a  rather  wide  range  of  extinct  forms,  gener- 
ally believed  by  high  authorities  to  belong  to  this  genus.  Some  of  the  latter, 
however,  differ  so  materially  from  the  typical  Nautili  that  they  ought  to  be 
at  least  entitled  to  rank  as  distinct  subgenera.  A  review  of  the  numerous 
fossil  forms  of  various  ages  shows  that  there  are  other  equally  marked  but 
unnamed  sections;  though  only  the  following  will  be  especially  noticed  here: 

1.  nautilus,  Linnaeus  (typical). 

Shell  subglobose,  discoid,  or  more  or  less  compressed;  umbilicus 
often  closed,  or  comparatively  small ;  volutions  generally  deeply 
embracing  and  rounded,  oval,  or  rarely  subangular  on  the  periphery, 
or  near  the  umbilicus  ;  septa  merely  arcuate,  nearly  straight,  or  waved 
on  each  side,  and  sometimes  on  the  periphery ;  surface  smooth, 
striated,  or  with  small  transverse  costas  that  are  arched  or  divari- 
cating on  the  sides  and  periphery. —  (Type  as  already  cited.) 

2.  TEMNOCHILU3,  McCoy. 

Shell  subdiscoid,  with  a  large,  generally  deep  umbilicus,  and  a 
broad  flattened  or  moderately  convex  periphery  ;  volutions  usually 
little  embracing,  much  widened  transversely,  and  angular,  and  some- 
times subnodose  around  each  prominent  lateral  margin  ;  septa  merely 
a  little  arcuate  on  the  margins;  surface  with  only  marks  of  growth. — 
(Nautilus  coronatus,  McCoy.) 

*  Still  more  rarely  there  are  two  angular  lateral  lubes  on  eacb  side. 
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3.  trbmatodiscus,  Meek  and  Worthen. 

Shell  discoid,  with  umbilicus  very  wide,  usually  shallow,  and 
showing  all  of  the  inner  turns,  generally  perforated;  volutions  narrow, 
increasing  gradually  in  size,  very  little  or  not  at  all  embracing,  and 
provided  with  several  revolving  angles  and  furrows,  usually  both  on 
the  sides  and  periphery,  sometimes  also  marked  with  revolving  striae  ; 
septa  merely  a  little  arched. — (Nautilus  stygialis,  de  Koninck.) 

■A.  discites  (De  Hann),  McCoy. 

Shell  discoid,  with  umbilicus  usually  wide,  shallow,  and  show- 
ing all  the  inner  turns  ;  volutions  narrow,  increasing  gradually  in  size, 
tpiadrangular,  sometimes  nodifcrous,  not  embracing ;  septa  straight 
or  arcuate  on  their  lateral  margins  and  the  flattened  or,  concave 
periphery ;  surface  showing  marks  of  growth. — (Nautilus  planitur- 
gatus,  McCoy.) 

5.  solenochilus,  Meek  and  Worthen  (=  Crijptoceras,  d'Orbigny). 

Shell  generally  presenting  the  form  and  surface-characters  of 
Nautilus  proper,  but  with  siphuncle  very  nearly  against  the  periph- 
ery, and  the  lip  on  each  side  near  the  umbilicus  drawn  out  into  a 
narrow,  spout-like  projection.  —  (Nautilus  (Crijptoceras)  sjnniger, 
White  and  St,  John.) 

6.  hercoglossa,  Conrad  (—  Agrmides,  Montfort "?). 

Shell  more  or  less  discoid,  with  umbilicus  closed  or  small,  and 
periphery  usually  rather  narrowly  rounded ;  volutions  deeply  embrac- 
ing, surface  nearly  smooth,  or  with  lines  of  growth;  septa  deflected 
backward  in  crossing  each  side,  so  as  to  form  a  deep,  usually  angu- 
lar lateral  lobe* — (Nautilus  orbiculatus,  Tuomey ;  N.  Parkinsoni, 
Edwards,  &c.) 

7.  pseudonautilus,  Meek.f 

Differs  from  the  last  in  having  the  septa  also  provided  with  a 
well-defined  peripheral  and  antiperipheral  lobe,  and  the  siphuncle 
placed  near  the  outer  margin. — (Nautilus  Geinitzi,  Oppel.) 

*  In  some  Triassic  species  that  seem  to  fall  into  this  group,  such  as  N.  noricas,  Mojsisovics,  there 
are,  as  already  intimated,  two  of  these  lobes  on  each  Bide. 

tThis  type  presents  very  curious  and  interesting  intermediate  characters  between  the  Nautilus 
and  Goniatites  groups  ;  that  is,  it  has  not  only  the  lateral  lobes  of  the  septa  of  the  latter,  as  we  see  in 
some  other  NautiUnd  groups,  but  also  tin-  peripheral,  or  so-called  dorsal  lobe  of  Goniatites,  while  its 
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Professor  McCoy's  section    Temnochilus  was  originally  made  by  him  to 
include  species  belonging  to  the  Trematoditscus  group  ;  but  as  the  shells  of  the 
latter  section  differ  materially  in  form  and   ornamentation  from  some  of  the 
other  species   included  by   him,  such  as  his   N.  coronatus  (the  first  of  his 
iigured  species),  it  seems  desirable  to  restrict  the  name  Temnochilus  to  that 
and  allied  species.     Consequently,  Professor  Worthen  and  the  writer  pro- 
posed to  separate  the  peculiar  Carboniferous  group  of  discoid  species  with 
a  wide,  shallow  umbilicus,  narrow,  non-embracing,  generally   more  or  less 
rounded  or  oval  volutions,  ornamented  with  distinct  revolving  carinas  and 
furrows,  under-  the  name  Trematodiscus,  which  name  was  suggested  by  the 
fact  of  most  of  the  species  having  the  umbilicus  perforated  in  the  middle. 
This  character,  however,  sometimes  occurs  in  other  ancient  types  of  Nautili, 
and  cannot  be  considered  peculiarly  characteristic  of  this  section.     Still,  as 
these  shells  form  a  rather  marked  group,  apparently  confined  to  the  Carbon- 
iferous rocks,  it  is  certainly  desirable,  from  a  palaeontological  point  of  view, 
to  range  them  as  a  distinct  section.     Gr.  B.  Sowerby,  jr.,  figured,  in  his  Con- 
chological  Manual  (fig.  475),  a  typical   Trematodiscus  under  the  name  Sim- 
]degas  (intended  for  Simplegades,  Montfort).      This,  however,  was  inadmis- 
sible, because  Montfort's  type  of  his  Simplegades,  as  he  wrote  it,  belongs  to 
some  section  of  the  old  genus  Ammonites,  and  could  not,  be  retained  for  a 
Nautiloid  type,  although  Blainville  had  improperly  proposed  to  do  so. 

Some  time  back,  Professor  Worthen  and  the  writer  proposed,  as  a  sub- 
generic  name,  Endolobus,  for  a  large  Nautilus  not  differing  very  materially 
in  form  from  species  that  seem  to  fall  into  the  group  Temnochilus  as  here 
understood  ;  but  which  is  provided  with  a  kind  of  lobe,  or  flexure,  of  the  septa 
on  the  inner  side.  Having  since  observed,  however,  that  this  character  occurs 
in  other  species,  which,  upon  all  other  characters,  would  fall  into  several  of 
the  different  sections,  I  do  not  believe  now  that  the  section  Endolobus  can 
be  sustained;  and,  even  if  it  could,  Montfort's  name  Bisiphites  would  prob- 
ably have  to  be  retained  for  it. 

The  group  for  which  Professor  Worthen  and  the  writer  used  the  name 
Solenochilus  is  almost  certainly  the  same  for  which  d'Orbigny  proposed  the 

siphon  is  removed  from  the  peripheral  margin  as  in  the  Nautiloid  forms.  Still  it  is  so  near  the  outer 
margin  that  it  would  only  have  to  he  placed  about  two  or  three  times  its  own  breadth  farther  out, 
to  bring  it  against  the  periphery,  and  thus  make  the  shell  a  Goniatite,  as  that  genus  is  usually  under- 
stood. Such  examples  show  how  gradually  the  distinctions  between  genera  and  larger  groups  are 
found  to  fade  away  as  our  knowledge  of  the  intermediate  types  extends. 
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name  Cryptoceras  in  1850;  but  d'Orbigny's  name  cannot  stand,  because 
Barrande  had  used  it  for  a  genus  of  Cephalopoda  in  1S4G.  It  is  true  that 
Barrande  subsequently  changed  the  name  of  his  genus  to  Ascoceras,  because 
Latreille  had,  in  1804,  used  Cryptocerus  for  a  genus  of  insects.  If  this  was  a 
sufficient  reason,  however,  for  changing  Barrande's  name,  Latreille's  Crypto- 
cerus would  be  equally  in  the  way  of  d'Orbigny's  Cryptoceras ;  and,  if  not, 
then  Dr.  Barrande's  genus  would  have  to  retain  his  original  name,  which 
would  render  d'Orbigny's  name  equally  untenable. 

It  is  very  probable  that  Professor  King  intended  his  name  Discus  to 
ripply  to  shells  that  would  fall  into  the  groups  Temnochilus,  Discites,  and 
Trematodiscus,  as  well  as  perhaps  other  sections  of  the  older  Nautili.  He 
did  not  define  it,  or  cite  any  particular  species  as  an  example;  but  it  is  evi- 
dent that  he  had  in  view  discoid  shells  with  volutions  merely  in  contact,  as 
he  alludes  to  Crioceras  as  only  differing  in  having  volutions  not  in  contact. 
At  one  time,  Professor  Worthen  and  1  adopted  his  name  Discus  for  the  same 
group  that  we  subsequently  called  Trematodiscus ;  but  it  is  evident  that  Pro- 
fessor King's  name  cannot  stand,  for  the  reason  that  it  had  been  previously 
used  for  other  genera  by  Fitzinger  in  1833  and  by  other  authors  at  differ- 
ent  dates;   while  he  published  no  diagnosis  and  cited  no  type. 

The  name  Discites  had  also  been  used  by  some  older  authors  than 
De  Hann  ;  but,  as  it  has  not  been  retained  for  the  types  to  which  they  applied 
it,  I  think  there  is  no  reason  why  it  may  not  be  used  for  the  section  ot 
Nautilus  to  which  De  Hann  and  McCoy  applied  it. 

The  type  for  which  Mr.  Conrad  proposed  the  name  Hcrcoghssa  forms 
a  transition  from  Nautilus  proper  to  Aturia;  that  is,  it  agrees  exactly  with 
the  former  in  all  respects  excepting  in  the  lobed  character  of  its  septa,  in 
which,  as  well  as  in  form,  it  agrees  still  more  nearly  with  the  latter;  but  it 
nevertheless  differs  from  Aturia  in  having  its  siphuncle  cylindrical  and  more 
nearly  central,  as  in  Nautilus,  and  not  large  and  funnel-shaped. 

It  is  not  always  possible  to  group  objects  of  natural  history  in  a  linear 
series,  so  as  to  bring  types  most  intimately  related  nearest  to  each  other, 
because  forms  that  most  nearly  agree  in  some  characters  will  often  be  found 
to  differ  widely  in  others.  In  most  characters,  Hercoglossa  certainly  seems  to 
approach  the  true  Nautili  more  nearly  than  any  of  the  other  sections  that  I 
have  placed  nearer  the  latter;  hut,  in  the  lobed  character  of  its  septa,  it 
diverge:;   as   widely   from    the   typical    forms    of   the    genus    as  any  of  the 
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other  sections  do.  Indeed,  this  character  is  so  strongly  marked  in  this  type 
that  I  would  scarcely  hesitate  to  admit  the  section  as  a  distinct  genus,  if  it 
were  not  that  we  find  among  extinct  species  many  intermediate  gradations 
in  this  character  of  the  septa. 

I  am  now  much  inclined  to  believe  that  the  shell  for  which  Montfort 
proposed  the  name  Aganides  in  1805  is  identical  with  Hercoglossa,  Conrad, 
1866.  At  one  time,  I  was  strongly  inclined  to  adopt  the  conclusion  main- 
tained by  some,  that  the  type  of  Montfort's  genus  Aganides  is  a  Goniatite, 
which  latter  name  would,  in  that  case,  be  only  a  synonym.  In  the  only  copy 
of  Montfort  that  I  had  then  seen,  his  figure  of  the  type  of  his  proposed  genus 
Aganides  does  not  show  the  position  of  its  siphuncle  clearly,  though  there  is 
some  appearance  of  an  attempt  to  represent  it  in  a  central  position  (he  does 
not  mention  in  his  description  the  position  of  the  siphuncle).  In  another 
copy,  however,  belonging  to  the  Congressional  Library,  the  siphuncle  is 
plainly  seen,  in  the  same  figure,  in  a  central  position.  I  have  also  since 
ascertained  that  the  original  figure  in  Sonini's  edition  of  Buffon,  from  which 
Montfort's  illustration  of  the  type  of  his  Aganides  was  copied,  shows  clearly 
a  very  nearly  central  siphuncle.  Consequently,  if  correctly  drawn,  the  fossil 
represented  cannot  be  a  Goniatite,  but  might  be  a  Hercoglossa,  or  possihly  an 
Aturia.  The  locality  (Namur)  cited  both  by  Sonini  and  Montfort,  however, 
would  be  much  against  the  conclusion  that  it  belongs  to  either  of  the  latter 
two  genera,  and  favors  the  opinion  maintained  by  d'Orbighy  and  some  others 
that  it  is  a  Goniatite,  the  rocks  at  Namur  being,  if  I  am  correctly  informed, 
of  Carboniferous  age.  Until  the  question  in  regard  to  Montfort's  type  can 
therefore  be  definitely  settled,  it  would  be  improper  to  make  his  name 
replace  any  one  of  those  mentioned. 

The  genus  Nautilus,  as  here  understood,  dates  far  back  into  the  Silurian 
epoch,  ranges  through  all  succeeding  formations,  and  is  still  represented  by 
a  few  living  species  in  our  existing  seas.  Since  the  origin  of  the  group,  how- 
ever, during  the  Silurian  period,  it  has  developed  at  different  times  mark- 
edly different  characters,  sending  off  as  it  were  branches  and  subbranches  in 
various  directions,  until,  in  some  cases,  these  sections  have  diverged  so  far 
from  the  original  central  idea,  so  to  speak,  of  the  genus,  as  to  give  origin  to 
serious  doubts  whether  the  whole  should  be  included  in  one  genus.  Although 
these  different  characters  were  from  time  to  time  developed,  the  typical  sec- 
tion of  the  genus  never  entirely  died  out ;  and  it  is  somewhat  remarkable 


INVERTEBRATE  PALAEONTOLOGY.  495 

that,  as  .a  whole,  the  Silurian  species  fall  more  properly  into  the  typical  sec- 
tion, including  the  existing  species,  than  into  any  of  the  other  subdivisions 
that  were  developed  in  the  Carboniferous,  Triassic,  and  some  later  periods. 

In  the  Carboniferous  rocks,  we  meet,  with  the  Temnochilus,  Tremato- 
discus,  Discites,  Solenochilus,  and  other  aberrant  sections,  along  with  species 
falling  into  the  typical  division.  In  the  true  Permian  rocks,  the  genus 
Nautilus  seems  to  be  little  developed,  and  the  known  species  most  nearly 
conform  in  general  to  the  typical  section.* 

The  Triassic  rocks  contain  quite  a  diversity  of  types  of  this  genus. 
Here  we  find,  with  the  typical  section,  Discites  still  represented  ;  but  Temno- 
chilus,  Trematodiscus,  and  Solenochilus  seem  to  have  died  out  before  the 
commencement  of  this  epoch.  Here  we  also  apparently  meet  with  the  Her- 
coglossa  section  for  the  first  time,  or  at  least  with  nearly  allied  types;  and 
also  several  aberrant  forms  that  apparently  do  not  fall  properly  into  any  of  the 
foregoing  sections. 

Again,  in  the  Jurassic  rocks,  the  typical  section  of  Nautilus  is  well  devel- 
oped, along  with  forms  approaching  Discites,  and  others  with  strongly- waved 
septa,  more  or  less  nearly  like  Hercoglossa.  In  the  Cretaceous,  we  also  have 
typical  Nautilus  still  more  extensively  developed,  along  with  Hercoglossa, 
Pscudouautilus,\  and  a  very  few  forms  like  Discites;  while  nearly  all  of  the 
other  sections  seem  to  have  died  out.  In  the  Lower  Tertiary,  we  still  meet 
with  Hercoglossa,  but  it  also  soon  disappears,  to  be  replaced  by  the  genus 
Aturia,  which  mainly  differs  in  its  funnel-shaped,  larger,  and  more  nearly 
internal  siphuncle.  Both  of  these  types,  however,  died  out  near  the  close 
of  the  Eocene,  leaving  the  typical  section  of  the  genus  as  its  sole  repre- 
sentative through  the  more  recent  formations,  and  in  our  existing  seas;  in 
which  latter  it  is  represented  by  so  few  known  species  as  to  lead  to  the  con- 
clusion (in  view  of  its  former  great  development)  that  the  genus  may  probably 
be  regarded  as  approaching  its  end. 

*  This  remark  is,  of  course,  not  intended  to  apply  to  a  very  peculiar  type  described  by  Professor 
Geinitz,  from  tbe  Permian  rocks  of  Germany,  under  the  name  Nautilus  Seebachiamts.  This  shell  has  the 
very  small,  globose,  involute  portion  without  an  open  umbilicus,  and  the  very  large  body,  or  outer  cham- 
ber, straight,  with  its  inner  side  open,  and  its  lateral  margins  spread  out  like  great  wings  on  each  side. 
This  I  have  elsewhere  proposed  to  call  PteronauUlus.     It  forms  a  very  marked  and  distinct  genus. 

t  This  type,  I  believe,  orly  occurs  in  the  Neocomian,  the  oldest  member  of  the  Cretaceous. 
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Nautilus    Dt'kayi,    Morton. 
Plate  27,  figs.  1,  a,  h,  c,  <?,  e. 

Nautilus  Dekayi,  Morton  (1834),  Synop.  Org.  Remains,  33,  pi.  8,  fig.  4— Hall  and  Meek  (1856),  Memoirs 
Am.  Acad.  Arts  and  Sci.  Boston,  V  (n.  s.),  406.— Meek  and  Hayden  (1856),  Proceed. 
Acad.  Nat.  Sci.  Philad.,  VIII,  280.— Conrad  (1860),  Jour.  Acad.  Nat.  Sci.  Philad.,  IV 
(n.  s.),  276  (not  V.  Dekayi  as  figured  by  Ernest  Favre  in  Moll.  Foss.  Craie  Env.  de 
Lemberg,  pi.  iii.fig.  1  to  3). 

?  Nautilus  perlatus,  Morton  (1834),  Synop.,  pi.  13,  fig.  4. 

Fig- 67.  Shell  subglobose,  broadly  rounded   on 

the  periphery  and  sides  ;  umbilicus  closed  ; 
volutions  increasing  rapidly  in  size,  or  more 
than  doubling  their  diameter  each  turn, 
about  half  as  wide  again  as  high,  all  hidden 
but  the  last  or  outer  one ;  aperture  much 
wider  than  long,  transversely  reniform,  the 
lateral  extremities  being  rounded,  and  the 
Nautilus  Dekayi.  inner  side  deeply  sinuous  for  the  reception 

An  outline  from  Morton's  type-specimen,     '..  .,        ,.      ,        .  .  ,        ,i 

showing  the  position  of  the  siphon  and  the   of  the  inner  whorls;  lip  having  a  wide  shal- 

form  of  the  aperture,  as  indicated  by  one    ]QW  ginus  n\oy]g   the    peripheral    side,  promi- 
of  the  inner  septa. 

nently  rounded  on  the  lateral  margins,  and 
again  sinuous  near  each  umbilicus;  septa  moderately  concave,  and  about 
sixteen  or  eighteen  to  each  turn  ;  siphuncle  small,  located  one-fourth  to  one- 
third  of  the  distance  across  toward  the  periphery,  from  the  margin  of  the 
inner  side ;  surface  of  adult  or  medium-sized  specimens  nearly  smooth,  or 
having  very  obscure  lines  of  growth,  crossed  by  faint  traces  of  longitudinal 
striee;  on  young  individuals,  or  the  inner  volutions  of  larger  ones,  these  lines 
are  quite  distinct  in  both  directions,  and  form  a  very  neat,  cancellated  style 
of  ornamentation  ;  internal  casts  sometimes  showing  a  slender  longitudinal 
line  on  the  center  of  the  periphery. 

The  proportions  are  shown  by  the  following  measurements  of  a  young 
individual:  length,  1.84  inches;  breadth  of  aperture,  1.70  inches  ;  diameter  of 
aperture  in  the  direction  of  the  length  or  greater  diameter  of  the  shell,  0.72 
inch.  Some  imperfect  adult  individuals  before  me,  too  much  broken  to  afford 
exact  measurements,  were  evidently  as  much  as  three  times  the  linear  dimen- 
sions of  that  from  which  the  foregoing  measurements  were  taken. 

This  common  species  has  been  wrongly  identified  with  several  foreign 
forms.    D'Orbigny,  in  his  Prodr.  de  Paleont,  expresses  the  opinion  that  his 
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own  N.  hevigatus,  published  in  1846*  (nol  bis  N.  lavigatus,  1840),  is  synony- 
mous with  it ;  also  the  Indian  N.  sphtsricus  and  N.  Obignyanus,  Forbes,  and  a 
Chilian  form   referred  l>y  Professor  Forbes  to  JY.  lavigatus.     Mr.  Blanford, 

however,  considers  both  of  the  Indian  shells  merely  varieties  of  N.  Bouchardi- 
anus,  d'Orbigny,  and  entirely  distinct  from  N.  Dekayi,  Morton.  I  have  not 
the  necessary  specimens  at  hand  to  express  any  decided  opinion  in  regard  to 
the  Indian  shells  figured  by  Mr.  Blanford  all  belonging  to  the  one  species 
^\.  Bouchardianus ;  but  I  can  fully  concur  with  him  in  the.  opinion  that  they 
are  certainly  distinct  from  N.  Dekayi,  Morton.  The  latter  differs,  as  stated 
by  Mr.  Blanford, in  having  its  umbilicus  always  filled  with  a  solid  shelly  kind 
of  columella,  formed  by  the  thickening  of  the  lip  at  its  connection  with  the 
body  of  the  shell  on  each  side,  instead  of  being  perforated.  N.  Dekayi  also 
has  its  aperture  constantly  more  transverse,  and  its  siphuncle  always  nearer 
the  inner  side,  as  may  be  seen  by  our  figure  1,  a,  plate  27,  which  represents 
very  nearly  the  typical  form  of  the  species,  as  I  know  from  a  direct  compari- 
son with  Dr.  Morton's  type-specimen,  now  in  the  Museum  of  the  Academy 
of  Natural  Sciences  at  Philadelphia;  from  which  type-specimen  the  fore- 
going outline-cut  showing  the  position  of  the  siphuncle  was  drawn. 

It  is  true  that  Dr.  Morton  also  referred  doubtfully  to  N.  Dekayi,  under 
the  provisional  name  N.  perlatus,  a  more  compressed  form  from  Alabama, 
that  would  doubtless  agree  more  nearly  in  the  outline  of  its  aperture,  and  in 
several  other  respects,  with  some  of  the  Indian  forms,  as  well  as  with  the 
Chilian  N.  Orbignyanus,  Forbes.  I  have  not  seen  specimens  of  the  Alabama 
shell  showing  the  position  of  its  siphuncle,  but  I  very  much  doubt  its  identity 
(judging  from  its  form  only)  with  N.  Dekayi  proper,  as  I  have  seen  no  ten- 
dency among  our  specimens  (that  do  not  differ  also  in  the  position  of  the 
siphuncle)  to  assume  this  more  compressed  form. 

Dr.  Ernest  Favre,  in  his  "Moll.  Foss.  Craie  des  Env.  de  Lemberg," 
refers  to  N.  Dekayi  a  shell  that  is  evidently  quite  decidedly  distinct ;  while 
he  also  cites  in  the  synonymy  forms  not  only  distinct  from  Dr.  Morton's 
species,  but  not  identical  with  the  species  he  figures,  which  has  a  more 
dilated  aperture  than  N.  Dekayi,  while  it  shows  little  ribs  on  the  inner  volu- 

*  His  figures  of  this  shell  given  in  the  Voyage  of  the  Astrolabe,  agree  very  closely  in  form,  as 
well  as  in  the  outline  of  the  aperture  and  the  position  of  the  siphuncle,  with  N.  Dikayi ;  but  as  they 
were  drawn  from  au  internal  cast  ouly,  we  have  not  the  means  of  knowing  certainly  whether  or  not  the 
small  umbilical  perforation  seen  in  the  cast  was  entirely  filled  with  a  solid  columella-like  callosity  on 
ca'  h  side,  as  in  Morton's  species.     If  it  has  this  character,  it  may  be  identical  with  that  form. 

03  n 
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tions,  somewhat  as  in  N.  elegans  and  N.  pseudo-elegans,  never  seen  on  N. 
Dekayi  at  any  stage  of  growth.  His  figure  also  represents  the  siphuncle 
proportionally  more  nearly  central  than  in  Dr.  Morton's  species. 

Locality  and  position. — Dr.  Morton's  original  type-specimens  of  N. 
Dekayi  were  from  Monmouth  and  Burlington  Counties,  New  Jersey,  where 
it  occurs  in  the  Greensand-Marls  of  the  Cretaceous.  It  also  occurs  at.  various 
other  localities  in  that  State  at  the  same  horizon.  Our  figured  specimens  on 
plate  27  came  from  Sage  Creek  and  Yellowstone  River,  of  the  Upper  Mis- 
souri Cretaceous  ;  where  they  were  found  in  the  upper  part  of  the  Fort  Pierre 

group. 

Nautilus    Dekayi,    var.    Moiitauaensis. 

Plate  27,  figs.  2,  a,  b,  c,  d,  c. 

This  shell  agrees  exactly  with  N.  Dekayi  in  the  nature  of  its  closed 
umbilicus,  and  does  not  differ  materially  in  general  form,  being  only  a  little 
more  compressed  laterally,  which  also  gives  a  shorter  transverse  diameter 
and  somewhat  different  outline  to  its  aperture.  The  most  important  differ- 
ence, however,  is  to  be  seen  in  the  position  of  its  siphuncle,  which  is  very 
nearly  central,  instead  of  being  only  about  one-fifth  the  dorso-ventral  diam- 
eter of  the  septa  from  the  inner  side.  A  difference  of  this  latter  kind  is  gen- 
erally regarded  as  specific,  and  I  am  much  inclined  to  think  that  this  shell 
will  be  found  specifically  distinct  from  N.  Dekayi.  Still,  Mr.  Blanford,  of 
the  Indian  survey,  refers  to  the  single  species  N.  Bouchardianus,  d'Orbigny, 
forms  differing  as  much  in  the  position  of  the  siphuncle,  as  well  as  in  other 
respects,  as  this  differs  from  the  typical  form  of  N.  Dekayi,  and  still  states  that 
all  of  the  Indian  forms  shade  together  by  imperceptible  gradations  in  all  of 
these  characters. 

For  the  present,  I  therefore  place  this  shell  as  a  variety  of  N.  Dekayi, 
though  suspecting  that  it  will  be  found  to  present  sufficiently-marked  and 
constant  differences  to  rank  as  a  distinct  species. 

Locality  and  position. — Yellowstone  River,  Montana,  one  hundred  and 
fifty  miles  from  its  mouth  ;  where  it  occurs  in  beds  containing  a  blending  of 
the  fossils  of  the  Fort  Pierre  and  Fox  Hills  groups  of  the  Upper  Missouri 
Cretaceous  scries. 
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Nautilus    elegans,    Sowerby. 

Plate  8,  figs,  2,  «,  b,  c. 

Xaulilua  elegans,  Sowerby  (181G),  Min.  Conch.,  II,  3:5,  pi.  11(5.— Mautell  (1822),  Geol.  Sussex,  112,  tab.  xx, 

fig.  1.— Sharpe  (1853),  Mouogr.  Cbalk  Ceph.  of  England  (Paloeoutogr.  Soc),  12,  pi. 

iii,  fig.  3  ;  and  pi.  iv,  fig.  1  (probably  not  of  d'Orbigny,  Paleout.  Fr.,  Terr.  Cr€t.,  1,87, 

pi.  19,  and  some  ot  hers). 
Nautilus  elegans,  var.  Nebrascensis,  Meek  and  Hayden  (1862),  Proceed.  A'-ad.  Nat.  Sci.  Pbilad.,XIV,  25. — 

Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  25. 

Shell  subglobose,  broadly  rounded  over  the  periphery,  and  on  each  side 
to  the  umbilicus,  which  is  closed  in  young  and  medium-sized  specimens, 
but  becomes  a  little  open  in  the  adult ;  volutions  increasing  rapidly  in  size 
considerably  wider  transversely  than  in  the  dorso-ventral  direction,  all  of  those 
within  entirely  embraced  and  hidden  by  the  last  one;  aperture  transversely 
reniform-sublunate,  being  profoundly  sinuous  on  the  inner  side  for  the  recep- 
tion of  the  inner  turns  ;  margins  of  the  septa  arching  forward  a  little  near 
the  umbilicus,  slightly  waved  backward  on  the  sides,  then  again  curving  very 
slightly  forward  as  they  approach  the  periphery,  in  crossing  which  they  bend 
again  almost  imperceptibly  backward ;  siphuncle  placed  a  little  outside  of 
the  middle  of  the  septa;  surface  of  the  outer  volution  ornamented  by  regular 
flattened,  transverse  costse  (about  five  times  as  broad  as  the  narrow,  shallow 
grooves  between),  and  moderately  distinct  lines  of  growth,  which,  like  the 
costae,  in  crossing  over  the  periphery,  arch  gracefully  and  deeply  backward, 
parallel  to  the  deep  peripheral  sinus  of  the  margin  of  the  lip. 

Length,  or  greatest  diameter,  about  3.90  inches;  height,  2.82  inches ; 
breadth  at  aperture,  3.40  inches. 

In  originally  publishing  a  notice  of  this  shell,  in  the  Proceedings  of  the 
Academy,  as  a  variety  of  N.  elegans,  Sowerby,  we  remarked  that  it  agrees 
almost  exactly  in  form  and  surface-markings  with  Sharpe's  figures  of  N. 
elegans  (Sowerby's  figure  being  less  satisfactory  because  it  shows  only  an 
oblique  lateral  view),  but  that  it  seemed  to  differ  in  having  its  umbilicus 
closed  at  all  ages,  and  its,  siphuncle  slightly  more  nearly  central.  At  that 
time,  we  were  under  the  impression  that  a  peculiar  rounded  projection  shown 
on  the  left  side  of  figure  2,  a,  of  plate  8,  was  a  kind  of  columella  formed  by 
the  thickening  of  the  lip,  thus  completely  filling  the  umbilicus  as  in  N. 
Dekayi. 

A  more  critical  examination,  however,  and  the  removal  of  some  adher- 
ing laminae  of  shell,  have  led  to  the  conclusion  that  this  round  columella- 
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like  mass  is  much  more  probably  no  part  of  the  shell  itself,  but  merely  a 
portion  of  the  same  inorganic  rocky  material  from  which  the  specimen  was 
broken,  filling  a  small  umbilical  opening  of  the  outer  volution.  This  sugges- 
tion is  also  apparently  sustained  by  an  examination  of  the  otber  side  of  the 
specimen,  illustrated  by  fig.  2,  c,  of  the  same  plate.  Here  it  will  be  seen 
that  there  is  also,  as  it  were,  a  little  plug  in  the  umbilicus.  Most  of  this, 
however,  is  clearly  layers  of  shell ;  but  a  careful  examination  of  its  broken 
end  on  the  right,  seems  to  show  that  there  is  passing  into  it  a  minute  umbili- 
cal cavity,  filled  with  rock  so  nearly  of  the  same  color  as  the  partly-meta- 
morphosed shell  itself  that  it  requires  very  careful  looking  to  see  the  line  of 
separation  between  the  two.  On  this  side,  however,  as  examined  much 
farther  in  than  can  be  seen  on  the  other,  the  filled  cavity  is  so  very  small  as 
to  show  that  the  umbilicus  must  be  completely  closed  in  young  and  medium- 
sized  specimens ;  while  the  apparently  inorganic  plug  on  the  other  side 
seems  likewise  to  show  that  there  is  a  small,  deep  umbilical  opening  in  the 
outer  volution  of  the  adult  shell. 

From  these  facts,  I  am  led  to  believe  that  our  shell  will  be  found  to 
agree  so  closely  with  Sowerby's  species  that  there  may  be  no  necessity  for 
separating  it,  even  as  a  variety — that  is,  if  Mr.  Sharpe's  illustrations  can  be 
relied  upon.  From  Sowerby's  application  of  the  words  "  indistinctly  sagit- 
tate," however,  to  the  aperture,  it  would  seem  that  his  type-specimen  must 
be  much  more  compressed  than  ours,  which,  as  already  stated,  agrees  well 
with  Sharpe's  figures  in  form.*  As  Sharpe  ought  to  have  been  well  acquainted, 
however,  with  Sowerby's  species,  I  infer  that  the  latter' s  original  type  may 
have  been  accidentally  compressed. 

On  comparing  our  shell  with  the  form  figured  by  d'Orbigny  in  the 
Palaeontology  of  France,  and  referred  by  him  to  N.  elegans,  Sowerby,  it  will 
be  seen  that  the  latter  is  also  rather  decidedly  more  compressed,  and  has  its 
siphuncle  a  little  farther  from  the  middle  of  the  septa  ;  while  he  describes  its 
umbilicus  as  being  not  open,  but  only  provided  with  a  slight  depression. 

These  differences,  or  more  properly  the  position  of  the  siphuncle,  has 
led  Pictet,  in  his  review  of  the  costate  forms  of  Nautili,  to  regard  IV.  elegans 
of  Sowerby,  and  N.  elegans  of  d'Orbigny,  as  belonging  to  two  distinct  species  ; 
and  this  conclusion  has  also  been  adopted  by  Blanford  in  his  report  on  the 

*  Sowerby  says  that  the  cross-diameter  of  bis  species  about  equals  two-thirds  of  its  height;  but 
I  am  not  sum  iu  regard  to  how  he  applied  the  words  "  cross-diauieter"  and  "  height "  ;  and  his  singlo 
tigure  being  an  oblique  view  does  not  show  the  form  of  the  aperture. 
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Cretaceous  Nautili  of  India  (Palseont.  Indica,  I,  29).  Yet  it  is  a  little  sin- 
gular that  they  both  retain  the  name  N.  elegans  for  d'Orbigny's  type,  and 
cite  d'Orbigny  as  the  author  of  the  name,  although  he  merely  referred  it  to 
Sowerby's  species  published  long  before.  Blanford  protests  against  this 
application  of  Sowerby's  name  to  forms  like  that.figured  by  d'Orbigny,  but 
still  follows  Pictet  in  it.  If  N.  elegans,  d'Orbigny,  is  specifically  distinct 
from  the  previously-published  JY.  elegans,  Sowerby  (which  seems  very  prob- 
able), of  course  d'Orbigny's  shell  will  have  to  receive  some  other  name,  as 
two  species  of  the  same  genus  cannot  retain  the  same  name. 

Dr.  Shumard,  some  years  back,  described  a  shell  of  this  type  in  the 
Transactions  of  the  Saint  Louis  Academy,  vol.  I,  page  590,  from  the  Creta- 
ceous rocks  of  Texas  As  he  mentioned,  however,  that  its  siphuncle  is  situ- 
ated between  the  middle  and  the  ventral  (inner)  sides  of  the  septa,  it  must 
differ  from  that  here  under  consideration,  and  agree  more  nearly  with  N. 
pseudo-elegans,  d'Orbigny,  which,  with  this  exception,  is  very  closely  allied  to 
JV.  elegans,  Sowerby,  as  well  as  to  that  figured  by  d'Orbigny  under  Sowerby's 
name. 

Locality  and  position. — Chippewa  Point,  Montana  ;  from  the  Fort  Ben- 
ton group  of  the  Upper  Missouri  Cretaceous  series. 

DIBRANCHIATA. 

BELEMNITID^E. 

Genus  BELEMNITELLA,  d'Orbigny. 

Synon. — Belemnites  (part),  Lamarck  (1799) ;  and  of  mauy  later  authors,  but  not  as  restricted  by  d'Or- 
bigny and  others. 
Belemnitella,  d'Orbigny  (1840),  Pale'ont.  Fi\,  Terr.  Cre't.,  I,  59  (as  a  subgenus  under  Belemnites) ; 
and  (1842)  Diet.  Univ.  d.  Sci.  Nat.,  II,  531  ;  also  (1845)  Geol.  Russ.,  II,  Pale'ont.,  489 ; 
and  (1850)  Prodr.  Pale'ont.,  II,  "211  (as  a  distinct  genus). — Agassiz  (1840),  Germ.  Transl. 
Sowerby's  Min.  Conch.,  633. — Woodward  (1850),  Man.  Moll.,  74. — Meek  and  Hayden 
(1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  70  ;  and  (1860)  ib.,  XII,  419.— Chenu 
(1859),  Man.  Conch.,  I,  50. — Biukhorst  (1861),  Monogr.  Gasterop.  et  Cephalop.  Craie 
Sup.  de  Limbourg,  I. — Favre  (1869),  Descrip.  des  Moll.  Foss.  de  la  Craie  des  Environs 
de  Lemberg,  1. — Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  26.— 
Koemer  (1870),  Geol.  von  Oberschlesien,  357  ;  and  of  many  others. 

Ettjm. — (tifa/ivov,  a  dart. 

Type.. — Belemnites  paxillosus,  Lam.  (=  B.  mucronatns,  Schloth.). 

Guard  cylindrical  or  more  or  less  clavate,  provided  with  a  deep  conical 
cavity  in  the  anterior  end  for  the  reception  of  the  phrogmacone,  and  usually 
more  or  less  pointed   behind;   wall  of  the  conical  cavity  divided  by  an  open, 
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longitudinal,  linear  slit  down  the  ventral  side ;  surface  ornamented  on  the 
ventral  side  by  distinct  vascular  (?)  markings,  and  having  on  the  dorsal  side 
a  broad  flattened  ridge  ;  phragmocone  nacreous,  and  provided  with  a  single 
dorsal  ridge  and  a  ventral  process,  and  often  with  a  minute  bulb  at  the  apex.* 

The  guards  of  this  genus  are  mainly  distinguished  from  those  of  Belem- 
nites  by  their  ventral  slit  and  vascular  markings.  There  were  probably  other 
differences  in  the  anterior  termination  of  the  phragmocone,  as  well  as  in  the 
structure  of  the  animal,  in  regard  to  which  nothing  is  known. 

There  are  some  reasons  for  doubting  whether  or  not  d'Orbigny's  name 
Belemnilella  can  be  properly  retained  for  this  genus.  At  one  time,  I  was 
inclined  to  believe  that  this  type,  instead  of  the  similar  group,  might  have 
to  inherit  the  older  name  Belemnites,  because  Lamarck,  who  was  the  first 
regular  binomial  author  that  used  it  in  a  binomial  sense  as  the  name  of  a 
genus,  cited  as  his  first  examples  figures  of  Breynius,  that  clearly  represent 
Belemnitella,  and  not  the  genus  Belemnites,  as  now  understood.  He,  how- 
ever, also  cites,  in  the  same  connection,  figures  of  Klein's  Tubulis  marinis, 
t.  8,  figs.  2-13.  I  have  not  had  an  opportunity  to  consult  the  old  work  of 
Klein's  to  which  he  refers;  but  my  friend  Mr.  Gabb,  after  examining  the 
figures  in  a  copy  of  it  at  Philadelphia,  informs  me  that  those  cited  by 
Lamarck  in  part  represent  Belemnilella  and  in  part  forms  belonging  to  the 
genus  Belemnites  as  restricted.  Herrmannsen  also  cites  Tubulis  marinis, 
Klein,  as  in  part  equivalent  to  Belemnites.  Consequently,  Lamarck  had  both 
types  included,  and  could  not  be  regarded  as  restricting  the  name  Belemnites 
exclusively  to  either  group. 

In  1826,  Miller  proposed  (Trans.  Geol.  Soc  Lond.,  II  (2d  ser.),  page 
63)  the  name  Actinocamax  for  a  genus  which  he  supposed  to  differ  from 
Belemnites  in  having  no  alveolar  cavity  at  the  anterior  end.  It  is  evident, 
however,  from  the  figure  of  his  type,  that  it  is  simply  a  guard  broken  off  just 
behind  the  termination  of  this  cavity,  and  then  with  the  broken  end  worn,  as 
has  been  suggested,  probably  during  the  life  of  the  animal.  Sowerby,  Daniel 
Sharpe.  and  Dr.  Gray,  maintain  that  Miller's  type  {A.  verus,  Miller)  is  really 
neither  more  nor  less  than  the  B.  mucronata,  Schloth.,  the  type  of  Belemni- 
tella, d'Orbigny ;  and  this  seems  to  be  confirmed,  at  least  so  far  as  regards  its 

*  The  phragmocone  of  this  geuus  is  only  known  from  natural  casts  of  the  alveolus,  which  show 
that  it  was  chambered  as  iu  Belemnites.  Whether  or  not  it  was  produced  in  the  form  of  a  long  anterior- 
dorsal  expansion,  as  in  that  genus,  is,  I  believe,  unknown.  Thin  lamina:  of  the  phragmocone  left  iu  the 
ah  cuius  of  some  of  our  specimens  show  that  it  was  pearly. 
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generic  characters,  by  the  fact  that  Miller  mentions  in  his  specific  descrip- 
tion the  presence  of  "branching  impressions  of  blood-vessels,"  one  of  the 
most  marked  characters  of  Belemnitella,  and  one  never  seen  in  Belemnites. 
From  these  facts,  it  seems  almost  certain  that  Belemnitdla  is  a  synonym  of 
Actinocamax,  Miller,  which  has  priority  of  date  over  Belemnitella.  Miller's 
name,  however,  has  been  generally  rejected,  because — not  perceiving  the 
condition  of  his  type — he  did  not  understand  its  true  characters.  This,  how- 
ever, ought  not,  I  should  think,  to  set  aside  the  claims  of  his  name  for  the 
genus,  if  there  is  no  room  for  the  least  doubt  in  regard  to  the  type-species 
really  belonging  to  the  same  genus  as  d'Orbigny's ;  because,  as  every  one 
knows,  a  large  proportion  of  the  generic  names  now  in  general  use,  proposed 
by  the  early  naturalists,  might  in  the  same  way,  be  set  aside  to  give  place 
to  later  names  published  by  authors  having  far  more  accurate  knowledge  of 
the  real  characters  of  the  genera  named  than  the  original  founders  of  the 
same. 

For  the  reasons  above  stated,  I  should  not  hesitate  to  retain  the  name 
Actinocamax  for  this  genus,  were  it  not  for  the  fact  that,  according  to  Herr- 
mannsen,  Linck  had,  as  far  back  as  1807,  proposed  the  name  Atractites  for 
a  type  identical  with  Miller's  Actinocamax.  This,  therefore,  complicates  the 
matter,  and,  until  these  questions  can  all  be  cleared  up,  I  have  preferred,  for 
the  present,  to  follow  those  who  use  d'Orbigny's  name  Belemnitella  for  this 
genus,  especially  as  it  is  still  an  open  question  whether  Linck's  work  can 
properly  be  regarded  as  a  published  document,  since  it  is  said  that  only  two 
or  three  copies  of  it  were  distributed  before  the  destruction  of  the  whole 
edition  by  fire. 

This  genus  appears  to  be  entirely  confined  to  the  horizon  of  the  true 
Chalk  and  the  Upper  Greensand  of  English  geologists,  and  has  an  almost 
world-wide  geographical  range,  wherever  beds  of  these  horizons  occur. 
Like  Belemnites,  these  mollusks  seem  to  have  been  gregarious  in  their  habits  ; 
great  numbers  of  their  guards  being  often  found  together  in  the  same  beds. 
At  some  localities  in  New  Jersey,  I  have  seen  thousands  of  the  guards  of 
the  common  species  B.  mucronata  lying  about  the  Greensand  Marl  pits, 
mingled  with  the  marl  that  had  been  thrown  out  of  the  same. 
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15  <•  I  c  111  n  i  i  <•  I  I  :i     bulbosa,    M    &  H 

Plate  33,  figs.  2,  a,  b,  c,  d,  e, 

Belimmitella  bulbosa,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  70;  and  ib.,  280.— 
Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  'jr.. 

Shell  or  guard  small,  slender,  subcylindrical,  sometimes  slightly  expanded 
at  the  open  anterior  end,  and  pointed  at  the  other  extremity;  vascular 
markings  not  very  strongly  defined,  and  rather  irregular;  dorsal  ridge  mod- 
erately distinct;  alveolar  cavity  apparently  less  than  half  the  length  of  the 
guard,  terminating  behind  in  a  minute  bulb.  Phragmocone  tapering  regularly 
at  an  angle  of  20°  ;  section  slightly  oval ;  substance  extremely  thin,  distinctly 
pearly,  and  marked  on  the  surface  by  scarcely  visible,  very  fine  lines  of 
growth,  which  curve  abruptly  forward  on  the  dorsal  side  ;  septa  separated 
by  spaces  about  one-sixth  their  greater  diameter,  faintly  waved  forward  on 
the  dorsal  side. 

Length  of  a  specimen,  retaining  apparently  less  than  half  the  alveolar 
cavity,  2.30  inches ;  breadth  at  the  larger  (anterior)  end,  0.29  inch. 

This  species  resembles  young  specimens  of  B.  mucronata,  Schloth ,  but 
is  smaller  and  more  slender  than  the  average-sized  adult  individuals  of  that 
species.  It  is  also  more  regularly  tapering  at  the  lower  extremity,  though 
never  abruptly  attenuated  at  the  immediate  point,  as  we  usually  see  in  B. 
mucronata.  The  conical  cavity  in  its  anterior  end  seems  to  be  likewise  pro- 
portionally shorter,  and  differs  in  having  a  minute  bulb  at  the  extremity. 
This  latter  character  occurs  in  other  species,  though  I  have  not  been  able  to 
find  it  in  any  of  the  specimens  of  B.  mucronata,  from  New  Jersey  or  else- 
where, yet  examined.  Again,  the  axial  line  in  our  species  seems  to  be  always 
very  nearly  central,  while  in  B.  mucronata  it  is  eccentric.  Ours  is  also  an 
extremely  rare  species,  while  B.  mucronata  is  very  abundant  at  most  locali- 
ties where  it  occurs. 

I  am  indebted  to  the  Academy  of  Sciences  of  Saint  Louis,  Missouri,  for 
the  use  of  the  specimen  figured  on  plate  33,  none  of  our  own  being  in  a  con- 
dition to  show  very  clearly  the  form  and  surface-markings  of  the  guard.  It 
was  presented  to  the  academy  by  Colonel  Vaughan,  United  States  Indian 
x\gent. 

Locality  and  position. — Near  Moreau  trading-post,  Dakota;  from  the 
Fox  Hills  group  of  the  Upper  Missouri  Cretaceous  series.  It  is  very  rare, 
only  a  few  specimens  having  been  brought  in  among  all  the  extensive  col- 
lections from  the  Northwestern  Territories. 
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TEUTHIDiE. 
Genus  PHYLLOTLUTHIS,  M.  &  H. 

Sy^on.— Phylloteuihis,  Meek  ami  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII.  1?"..— Gabb  (1861), 
S\  no]..  Moll.  Cut.  Form.,  32.—  Meek  (1804),  Smithsonian  Check  List  N.  Am.  C'ret. 
Fossils,  20. 

Ftym. — itv/?.«i',  a  leaf;  rev&ic,  a  cattle-fish. 
Ti/jit: — PhylloteulMa  suboruia,  M.  &  II. 

Gladius  flat,  thin,  subovate,  being  obtusely  angular  behind,  widest  poste- 
riorly, narrowing  forward,  and  apparently  corneous  in  texture;  midrib  nar- 
row ;  alations  only  marked  by  fine,  straight,  parallel  striae,  which  pass  from 
the  midrib  obliquely  backward  and  outward  to  the  lateral  and  posterior- 
lateral  margins. 

This  genus  seems  to  he  related  to  the  Liassic  group  Beloteuthis,  Mini- 
ster, but  differs  from  the  typical  forms  of  the  same  in  not  having  the  lateral 
alations  suddenly  contracted,  or  shouldered,  as  it  were,  in  outline  near  the 
middle,  nor  marked  with  a  few  furrows,  ridges,  or  striae,  radiating  forward 
from  the  posterior  extremity  ;  also  in  having  the  striae  of  its  alations  perfectly 
straight  and  parallel.  At  least  one  of  tbe  species,  however,  sometimes 
referred  by  authors  to  Beloteuthis,  seems  hardly  generically  distinct  from  our 
type — that  is,  Loligo  BoUensis,  Scrambler.  It  has  also  been  referred  to 
Belopeltis  by  d'Orbigny,  and  Belemnosepia  by  Pictet,  to  neither  one  of  which 
it  appears  to  me  properly  to  belong. 

Unless  the  last-mentioned  species  can  be  correctly  included  in  this 
genus,  it  would  seem  to  be,  so  far  as  known,  a  Cretaceous  group  ;  the  type- 
species  being  from  the  Upper  Cretaceous.  If  Schoubler's  species,  however, 
is  congeneric,  that  would  make  the  genus  both  Cretaceous  and  Liassic. 

P  li  y  1 1  o  t  e  ii  t  h  ■  s   subovata,    M.  &  H. 

Plate  33,  fig.  3. 

PhylloteutMs  mbovaia,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  175.  (For  other 
citations,  see  synonymy  of  the  genus.) 

The  specimen  on  which  this  species  and  the  genus  to  wbich  it  belongs 
were  founded,  consists  only  of  an  impression  of  the  expanded  part  of  the 
gladius  in  a  mass  of  rock.  It  was  evidently  thin,  or  leaf-like;  the  space 
between  the  two  halves  of  the  rock,  the  separation  of  which  exposed  the 
fossil,  being  very  thin.  None  of  its  original  substance  remains,  which  fact 
seems  to  indicate  thai  it  was  more  probably  corneous  than  calcareous,  as 
154  u 
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other  fossils,  such  as  shells,  &c.,  composed  of  calcareous  matter,  embedded  in 
the  same  matrix,  retain  their  original  substance. 

The  only  specimen  discovered  unfortunately  had  its  shaft  broken  away 
and  lost  at  the  time  the  mass  of  rock  in  which  it  was  found  was  broken  open. 
The  expanded  part  is  about  1.60  inches  in  length  and  0.90  inch  in  breadth ; 
its  greatest  breadth  being  slightly  behind  the  middle.  Posteriorly,  it  is 
obtusely  angular,  while  its  lateral  alations  have  their  margins  converging 
with  convex  outlines  from  the  central  region,  or  slightly  behind  it,  forward. 
The  midrib  is  quite  slender,  and  the  striae  of  the  alations  are  fine,  rather 
obscure,  closely  arranged,  straight,  parallel,  and  directed  backward  and  out- 
ward at  an  angle  of  about  70°  from  the  midrib. 

As  already  mentioned,  this  fossil  seems  allied  to  Loligo  Bollensis,  Schou- 
bler,  especially  in  the  surface-striations  and  general  form  of  its  expanded 
part.  It  wants  the  lateral  sinuosities  of  that  species,  however,  and  evidently 
had  a  more  slender  midrib. 

Locality  and  position. — Moreau  River,  Dakota ;  from  the  Fox  Hills 
group  of  the  Upper  Missouri  Cretaceous  series. 

ARTICULATA. 

ANNULATA. 

TUBICOLA. 

SERPULIDiE. 

Genus  SERPULA,  Linnaeus. 

Synon.—SerpuJa,  Linnaeus  (1758),  Syst.  Nat.  (ed.  10),  1767.— Brug.  (1792),  Eucyc.  Me"th.,  I,  xiv.— Cuvier 
(1798),  Tab.  fildm.,  622— Lamarck  (1801),  Syst.  An.,  325.— Blainv.  (1827),  Diet.  Sci. 
Nat.,  XLVIII,  549. 

Etym. — Serpo,  to  creep. 

Exawp. — Serpula  vcrmicularis,  Linnaeus. 

Tube  calcareous,  procumbent,  variously  curved,  or  spirally  coiled,  grow- 
ing singly  or  in  groups,  attached  to  marine  bodies,  and  capable  of  receiving 
the  entire  animal;  aperture  at  the  larger  extremity  simple,  rounded,  and 
provided  with  a  discoid  or  funnel-shaped  operculum. 

This  genus  is  nearly  related  to  Spirorbis,  which  some  authors  include  as 
a  mere  section  of  the  same  group.     As  these  two  types,  however,  differ  in 
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their  branchiae,  as  well  as  in  the  regularly-coiled,  Ptanorbis-Yike  form  of  the 
tube  of  Spirorbis,  they  seem  to  be  sufficiently  distinct  to  be  separated  gener- 
ically.* 

The  shells  of  these  annelids  were  long  supposed  to  be  those  of  true 
mollusks ;  but  as  soon  as  naturalists  examined  the  animal  inhabiting  them,  it 
was  found  to  belong  to  the  Arliculata.  Where  we  only  know  the  shelly  tubes, 
however,  as  is  of  course  always  the  case  with  extinct  species,  it  is  very  diffi- 
cult to  distinguish  species  of  this  genus,  not  merely  from  the  allied  genera, 
but  even  from  Vermetus,  a  true  mollusk.  Consequently,  much  uncertainty 
exists  in  the  classification  of  the  fossil  species,  and  for  the  same  reason  the 
geological  range  of  the  genus  is  not  certainly  known.  Some  authors  refer  to 
it  Devonian  and  even  Upper  Silurian  species;  but  it  is  quite  probable  that  if 
we  had  the  means  of  ascertaining  the  nature  of  the  animal  once  inhabiting 
these  shelly  tubes  from  the  older  rocks,  they  would  be  found  to  differ  gener- 
ically  from  the  more  modern  and  existing  Serpulas.  The  number  of  species 
supposed  to  belong  to  this  genus  is  found  to  increase  as  we  ascend  through 
the  Carboniferous  and  later  formations,  and  the  genus  appears  to  attain  its 
maximum  development  at  the  present  time.  The  recent  species  are  num- 
erous, and  attach  themselves  to  stones,  shells,  pieces  of  wood,  the  bottoms  of 
ships,  &c,  and  are  widely  distributed.  * 

Serpnla!    tcnnicarinata,   M.  &  H. 

Plate  6,  fig.  1. 

ScrpuJa  Icnuicarinata,  Meek  and  Haydeu  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,IX,  134;  and  (1860)  ib., 
419. — Meek  (1864),  Smithsonian  Check-List  N.  Am.  Cret.  Fossils,  26. 

Tubes  growing  in  groups,  or  rarely  single,  nearly  cylindrical,  increasing 
very  gradually  in  size,  irregularly  curved,  but  apparently  never  spirally  coiled, 
attached  by  the  under  side  throughout  most  of  the  entire  length ;  upper  side 
having  a  distinct,  rather  sharply  elevated,  flexuous,  longitudinal  carina ;  sur- 
face smooth. 

Length  unknown;  average  transverse  diameter,  0.14  inch. 

*  Dr.  Stoliczka  has  proposed  (Paleeont.  Indica,  II,  237,  1868),  a  genus  Tnbulostuim  for  the  recep- 
tion of  a  group  of  planorbicnlar  and  spirally-coiled  shells  which  have  the  aperture  somewhat  produced 
and  contracted.  He  regards  them  as  the  shells  of  mollusks,  which  their  structure,  as  seen  in  sections, 
seems  to  warrant,  though  tbeir  general  appearance  is  much  like  that  of  the  articulate  genus  Spirorbis. 
However  this  may  be,  I  think  the  name  Titbulostium  superfluous,  as  I  have  the  impression  that  Bronn 
had  long  since  named  the  same  group  Sj>irul(ra,  and  Defiance,  I  think,  had  also  called  it  Botularia — both 
being  founded  upon  Scrpida  spiruJaa,  Lamarck. 
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Not  having  seen  entire  specimens  of  this  species,  it  is  with  some  doubts 
that  it  has  been  referred  to  the  genus  Serpula.  It  seems  never  to  have 
internal  septa  as  in  Vermetus.  It  was  originally  placed  provisionally  in  the 
genus  Serpula,  and  is  here,  in  the  same  way,  retained  in  that  group. 

Locality  and  position. — Mouth  of  Vermilion  River,  Dakota,  on  the 
Missouri;  in  the  Fort  Benton  group  of  the  Upper  Missouri  Cretaceous 
series. 


SPECIES  OF  THE  FRESH-  AND  BRACKISH-WATER  LIGNITE  BEDS.* 


MOLLUSCA. 

LAIELLIBRANCJIIATA. 

MONOMYARIA. 

OSTREIDiE. 

Genus  OSTEEA,  Linnaeus  (see  page  10). 

Ostrea    glabra,    M.  &  H. 

Plate  40,  figs.  2,  a,  b,  c,  d. 
Ostrea  glabra,  Meek  ami  Haydeu  (1857),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  IX,  146. 

Shell  usually  subovate,  slightly  arcuate  laterally,  narrowing  toward  the 
beaks,  and  rounded  at  the  other  extremity  ;  generally  moderately  thin  ;  sur- 
face nearly  smooth,  or  only  marked  by  small,  very  obscure,  irregular,  concen- 
tric wrinkles  of  growth.  Lower  valve  deep,  and  provided  with  a  small, 
rather  short,  ligament-area;  beak  angular,  sometimes  pointed,  often  a  little 
deformed  by  the  scar  of  attachment,  generally  abruptly  curved  to  one  side; 
muscular  impression  obliquely  oval.  Upper  valve  flat  or  a  little  concave,  and 
truncated  at  the  extremity  of  the  beak. 

Length,  3  inches;  breadth,  about  1.50  inches;  concavity  of  lower  valve, 
0.75  inch. 

This  species  presents  very  few  distinguishing  features.  It  is  rather 
thin  and  subovate  in  general  form,  with  its  under  valve  comparatively  deep, 
and  the  upper  flat,  or  a  little  concave.     The  beak  and  area  of  the  former  are 

*  Owing  to  the  conflicting  nature  of  the  evidence  in  regard  to  the  age. of  these  deposits,  I  have 
concluded  to  describe  here  together,  iu  one  separate  section,  all  of  the  known  invertebrate  remains  from 
the  whole  of  the  Fresh-  and  Brackish-water  Lignite  beds  of  the  Upper  Missouri.  Having  already,  in 
the  general  introductory  remarks,  discussed  the  question  respecting  the  probable  relations  of  these  strata 
to  the  Cretaceous  and  Tertiary  epochs,  it  is  unnecessary  to  add  anything  further  on  that  subject  here. 

509 
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short,  and  usually  curved  to  the  left;  the  area  being  small  and  rather  deep. 
The  surface  of  both  valves  is  entirely  free  from  radiating  plications  or  costas, 
or  projecting  concentric  laminae  ;  though  it  shows  obscure  striae,  and  a  few 
irregular,  faintly-marked  ridges  of  growth. 

Locality  and  position. — Judith  River  beds,  at  the  mouth  of  Judith  River, 
Montana,  on  the  Upper  Missouri ;  probably  belonging  to  the  closing  period 
of  the  Cretaceous. 

Ostren    stibtrigonalis,    E.  &  S.  ? 

Plate  40,  figs.  1,  a,  i,  c,  d. 
Ostrca  subirigonalis,  Evans  aud  Shumanl  (1857),  Trans.  Acad.  Sci.  St.  Louis,  40. 

Shell  small,  rather  depressed,  narrow-subovate  in  outline,  generally 
slightly  arcuate  laterally ;  beaks  rather  pointed  when  not  distorted  by  the 
scar  of  attachment,  while  the  opposite  extremity  is  compressed  and  more  or 
less  rounded.  Lower  valve  rather  shallow,  with  lateral  margins  crenate  and 
sometimes  a  little  furrowed,  but  not  thickened  or  expanded  ;  ligament-area 
moderate,  triangular,  and  with  the  usually  pointed  beak  turned  a  little  to  the 
left;  surface  merely  showing  concentric  striae  and  furrows.  Upper  valve 
nearly  flat,  or  much  compressed,  with  beak  more  truncated  than  that  of  the 
lower;  surface  much  as  in  the  other  valve. 

Length  of  a  mature  specimen,  1.82  inches;  breadth,  about  0.87  inch; 
convexity,  about  0.40  inch. 

This  is  the  form  that  we  have  always  identified  with  Evans  and  Shu- 
mard's  O.  subtrigonalis ;  but  as  they  never  figured  their  species,  and  I  have 
had  no  opportunity  to  compare  our  specimens  with  authentic  examples  of  it, 
the  identification  cannot  be  regarded  as  entirely  beyond  question.  Indeed,  it 
is  quite  probable  that  a  direct  comparison  might  show  our  shell  to  be  specific- 
ally distinct,  especially  as  we  have  no  other  evidence  that  the  same  forma- 
tion occurs  at  the  two  localities.  In  case  our  specimens  may  be  found  to 
belong  to  a  different  species,  I  would  propose  to  call  \t.O.  Shumardi,  in  honor 
of  my  lamented  friend,  the  late  Dr.  B.  F.  Shumard. 

This  species  will  be  readily  distinguished  from  the  last  by  its  smaller 
size,  narrower  and  more  regular  form,  shallower  lower  valve,  and  its  greater 
thickness  in  proportion  to  itssize. 

Locality  and  position  — Same  as  last. 
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DIMYAEIA. 

UNIONID^E. 

Genus  UNIO,  Retzius. 

Synon.—  Unio,  Retzius  (1788),  Diss.  Phys.,  16.— Brng.  (1792),  Jour.  Hist.  Nat.,  I;  and  Encyc.  M6tb.,  tab., 
247.— Cuvior  (1798),  Tab.  EhSiu.,  425.— Lamarck  (1801), Syst.,  114  (not  Prodr.,  1799).— 
Say  (1816),  Art.  Concb.  iu  Nicbolson's  Encyc,  1st  Am.  ed. ;  and  (1818  and  1819)  in  sub- 
sequent editions  of  same  ;  also  (1822)  Jour.  Acad.  Nat.  Sci.  Pbilad.,  II,  part  2;  (1824) 
in  Report  of  Long's  Expedition,  II,  265;  and  (1830  to  1834)  Am.  Concb.,  parts  1  to  7. — 
Lea  (1827  to  1874),  Observations  ou  tbe  Genus  Unto,  I  to  XIII,  4to  ;  and  (1836  to  1870) 
Synop.  Fan).    Unionida: ;  also  in  numerous  smaller  papers  in  Proceed.  Acad.  Nat  Sci. 
Pbilad.,  at  various  dates.— Conrad  (1834),  Am.  Jour.  Sci.,  XXV,  338;  and  (1835  to 
1843)  Monogr.  Fam.  Naiades  N.  Am.,  &c.,  <fec. 
Proplera,  Raf.  (1819),  Jour.  Phys.,  LXXXVIII,  426  (as  a  subgenus  under  Unto). 
Eurynia,  Raf.  (1819),  ib.  (as  a  subgenus  under  Unio). — Agassiz  (1851),  Stimpsou's  Shells  of  New- 
England,  13  (as  a  geuus). 
EUipto,  Raf.  (1819),  Jour.  Phys.,  LXXXVIII,  426  (as  a  subgenus  under  Unio). 
Plagiola,  Raf.  (1819),  ib.  (as  a  subgeuus  under  Unio). — Agassiz  (1852),  Arch.  f.  Nat.,  XVIII,  46 

(as  a  genus). 
Obovaria,  Raf.  (1819),  Jour.  Physics,  LXXXVIII,  426  (as  a  subgenus  under  Unio). — Agassiz  (1852), 
Arch.  f.  Nat,  XVIII,  46  (as  a  genus). — H.  and  A.  Adams  (1857),  Genera  Recent  Moll., 
II,  492  (as  a  subgenus  uuder  Unio).  . 
Truncilla,  Raf.  (1819),  Jour.  Physics,  LXXXVIII,  427  (as  a  subgenus  uuder  Unio). — Agassiz 

(1852),  Arch.  f.  Nat.,  XVIII,  44  (as  a  genus). 
Amblema,  Raf.  (1819),  Jour.  Phys.,  LXXXVIII,  427  (as  a  subgenus  under  Unio). 
Pleurobema,  Raf.  (1819),  ib.— Agassiz  (1852),  Arcb.  f.  Nat.,  XVIII,  49  (as  a  genus). 
Scalenaria,  Raf.  (1820),  Aun.  Gen.  Sci.  Phys.  Bruxelles,  309  (as  a  subgenus  under  Obliquaria). 
Lcptodea,  Raf.  (1820),  ib.,  295  (as  a  subgenus  under  Unio). 
Aximcdia,  Raf.  (1820),  ib.,  297  (as  a  subgenus  uuder  Unio). 
Lampsilis,  Raf.  (1820),  ib.,  298  (as  a  genus).— Agassiz  (1852),  Arcb.  f.  Nat.,  XVIII,  44  (as  a  genus).— 

H.  and  A.  Adams  (1857),  Genera  Recent  Moll.,  II,  495  (as  a  subgeuus  under  Unio). 
Metaptera,  Raf.  (1820\  Ann.  Gen.  Sci.  Phys.  Bruxelles,  299.— Agassiz  (1851),  iu  Stimpsou's  Shells 
New  England,  14;  and  (1852)  Arcb.  f.  Nat.,  XVIII,  45  (as  a  genus).— Conrad  (1853), 
Proceed.  Acad.  Nat.  Sci.  Philad.,  VI,  260  (as  a  genus).— 11.  and  A.  Adams  (1857),  Genera 
Recent  Moll.,  II,  498  (as.a  subgenus  under  Unio). 
Truncilla,  Raf.  (1820),  Ann.  Gen.  Sci.  Pbys.,  300  (as  a  genus). 

Obliquaria,  Raf.  (1820),  ib.,  301.— H.  and  A.  Adams  (1857),  Genera  Recent  Moll.,  II,  497. 
Ellipsaria,  Raf.  (1820),  Anu.  Sci.  Phys.,  303  (as  a  genus). 

Quadmla,  Raf.  (1820),  ib.,  305  (as  a  subgeuus  under  Obliquaria). — Agassiz  (1852),  Arcb.  f.  Nat., 
XVIII,  48  (as  a  genus).— H.  and  A.  Adams  (1857),  Genera  Recent  Moll.,  II,  497  (as  a 
subgenus  under  Unio). 
Botundaria,  Raf.  '(1820),  Ann.  Sci.  Phys.  Bruxelles,  308  (as  a  subgeuus  under  Obliquaria). — Agassiz 

(1852),  Arch.  f.  Nat.,  XVIII,  48  (as  a  genus). 
Sintoxia,  Raf.  (1820),  Anu.  Sci.  Pbys.  Bruxelles,  310  (as  a  subgeuus  under  Obliquaria). 
Epiloblasma,  Raf.  (1820),  Monogr.  Bivalves  Ohio  River,  2  (as  a  genus). 
Toiolasma,  Raf.  (1820),  ib.  (as  a  genus). 
Bariosta,  Raf.  (1820),  ib.  (as  a  geuus). — H.  and  A.  Adams  (1857),  Genera  Recent  Moll.,  II,  491 

(as  a  subgenus  under  Unio). 
Mysca,  Turton  (1822),  British  Bivalves,  244. 
Diplodon,  Spix  (1827),  Test.  Brasil.,  26-28.— H.  and  A.  Adams  (1857),  Genera  Recent  Moll.,  II,  497 

(as  a  subgenus  under  Unio). 
yiaia,  Swainson  (1337).— H.  and  A.  Adams  (1857),  Genera  Recent  Moll.,  II,  496. 
Margarita  (part),  Lea  (1838),Traus.  Am.  Phil.  Soc,  VI  (not  Leach  and  others). 
Crenodonta,  Schliit.  (1838),  Verz.,  33. 
Lymnadia,  Theliderma,  Cunicula,  Legumia,  and  Polamida,  Swainson  (1340;,  Malac.,  265  to  378. 
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Naidea,  Swaiuson  (1840),  ib.,  378  (as  a  subgenus  under  JEglia). — H.  and  A.  Adams  (1857),  Genera 

Recent  Moll.,  II,  492  (as  a  subgenus  under  Unio). 
Xa'ia,  Swainsou  (1840),  Malac,  284  and  379  (as  a  subgenus  under  Casialia). 
MegadomuK,  Swaiuson  (1840),  Malac,  27  and  378. 
JEglia,  Swaiuson  (1840),  Malac,  275  and  378  (as  a  genus). 
Canihyria,  Swaiuson  (1840),  ib.,  276  and  378  (as  a  subgeuus  under  2Eglia).—'K.  and  A.  Adams 

(1857),  Genera  Recent  Moll.,  II,  496  (as  a  subgenus  under  Unio). 
Jridea,  Swaiuson  (1840),  Malac,  283  and  379  (as  a  geuns). — H.  and  A.  Adams  (1857),  Genera 

Recent  Moll.,  II,  496  (as  a  subgenus  under  Unio). 
Micromya,  Agassiz  (1852),  Arch.  f.  Nat.,  XVIII,  47  (as  a  genus). 
Tritogonia,  Agassiz  (1852),  ib.,  48  (as  a  genus). 
Dysnomya.  Agassiz  (1852),  Arch.  f.  Nat.,  XVIII,  1  and  43  (as  a  genus). — H.  and  A.  Adams  (1857), 

Genera  Recent  Moll.,  II,  497  (as  a  subgeuus  under  Unio). 
Orthonymns,  Agassiz  (1852),  Arch.  f.  Nat.,  XVIII,  48  (as  a  genus). 
Cyprogenia,  Agassiz  (1852),  ib.,  47  (as  a  genus). 
Xodularia,  Lanceolaria,  Coelatura,  Glebula,  and  Uniomeris,  Conrad  (1853),  Proceed.  Acad.  Nat.  Sci. 

Philad.,  VI,  268  (as  subgenera  under  Unio). 
Rhipidodonla,  Miircb  (1853),  Cat.  Yoldi,  11,47  (as  a  subgenus  under  Unio). 
Loxopleurns,  Meek  ( 1872),  in  Hayden's  Second   Annual  Report  TJ.  S.  Geological  Survey  of  the 

Territories,  294  (as  a  subgeuus  under  Unio). 

EUjm.—  Unio,  a  single  large  pearl 
Type. — Mya  pictorum,  Linn. 

Shell  varying  in  form,  according  to  the  species  and  subgenera,  from 
transversely-oval,  elliptical,  oblong,  or  lanceolate,  to  snbtrigonal,  trapezoidal, 
subcircular,  &c. ;  surface  covered  with  a  thin  olivaceous  epidermis,  some- 
times striped  with  greenish  and  olive  bands,  and  either  smooth,  striated, 
costated,  plicated,  tubercular,  or  nodular—  very  rarely  bearing  a  few  spines; 
beaks  often  eroded  ;  nacre  white,  yellowish,  flesh-colored,  or  various  shades 
of  purple  ;*  hinge  generally  with  two  anterior  teeth  in  one  valve,  and  one  in 
the  other;  posterior  teeth  elongated  and  laminar,  usually  single  in  one  valve 
and  double  in  the  other. 

From  the  foregoing  diagnosis,  and  t he  long  and  tedious  list  of  names 
mentioned  in  the  synonymy,  it  will  be  understood  that  I  have  given  some- 
what wide  limits  to  this  genus.  This  has  not  been  done,  however,  so  much 
from  a  decided  conviction  that  all  of  the  proposed  sections  are  really  con- 
generic with  Unio  proper,  as  from  the  great  difficulty  in  applying  most  of 
these  distinctions  in  the  classification  of  fossil  species.  Professor  Agassiz, 
some  years  back,  proposed  to  separate  many  of  the  sections  named  by  Rafi- 
nesque  and  Swainson,  as  well  as  some  named  by  himself,  as  distinct  genera. 

*  The  entire  substance  of  the  shell  in  this  genus,  excepting  a  thin  outer  fibrous  layer,  is  pear- 
laceous.  This  outer  fibrous  layer  may  have  been  previously  noticed  by  others;  but  the  first  published 
notice  of  it  that  I  can  remember  was  by  Dr.  C.  A.  White,  in  the  American  Journal  of  Science,  in  1868. 
It  is  most  readily  seen  in  fossil  shells,  or  those  in  a  decomposing  condition,  in  whicb  it  presents,  under  a 
magnifier,  very  much  the  appearance  of  the  fibrous  external  layer  in  the  geuus  Inoceramus.  It  is  prob- 
ably rather  a  family  character  than  a  peculiarity  of  the  genus  Unio,  though  it  may  not  be  so  well  devel- 
oped in  the  other  genera  of  the  family. 
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lie  based  the  distinctions,  however,  almost  entirely  on  anatomical  characters, 
observed  in  the  soft  parts  of  the  animal.  At  a  later  date,  Dr.  Lea,  of  Phila- 
delphia, who  has  given  more  attention  to  the  study  of  this  family  of  mollusks 
than  any  other  person,  after  dissecting  the  animals  of  many  of  the  same  spe- 
cies, as  well  as  of  others,  maintains  that  the  characters  given  by  Professor 
Agassiz  are  not  constant,  sometimes  even  in  different  individuals  of  the  same 
species,  and  therefore  argues  that  they  cannot  be  relied  upon  in  distinguish- 
ing genera  in  this  family.  However  this  may  be,  it  must  lie  evident  that 
characters  ot  this  kind,  unless  accompanied  by  some  visible  peculiarities  ot 
the  shell,  are  of  little  or  no  use  to  the  palaeontologist  in  classifying  fossil 
species. 

For  the  above-mentioned  reasons,  I  have  preferred  to  define  this  genus 
here  in  its  more  comprehensive  sense.  Many  of  the  names,  however,  quoted 
in  the  synonymy,  may  be  conveniently  used  for  sections  or  subgenera,  even 
in  palaeontology  ;  that  is,  such  of  them  as  can  be  distinguished  by  characters 
of  the  shell  alone. 

Widely  different  views  in  regard  to  the  subgenera  that  should  be 
admitted  under  this  genus  are  maintained,  even  among  the  most  respectable 
authorities,  who  have  devoted  much  time  and  study  to  the  group.  Dr.  Lea, 
of  Philadelphia,  has  proposed  to  reduce  Unio  proper  to  the  rank  of  a  subgenus, 
under  a  comprehensive  genus,  to  which  he  applies  the  name  Margaron, 
including  the  following  groups  as  subgenera,  viz,  Triquetra,  Prisodon,  Unio, 
Margaritana,  Plagiodon,  Monocondi/hea,  Dipsais,  Anodonta,  Columba,  and 
Bysmnodontu  ;  while  many  other  authorities  regard  these  names  as  repre- 
senting so  many  distinct  genera. 

H.  and  A.  Adams,  in  their  work  on  the  Genera  of  Recent  Mollusca, 
admit  a  number  of  subgenera  under  the  genus  Unio;  and,  although  not 
entirely  satisfied  that  their  arrangement  is  the  best  that  might  be  devised,  I 
think  it  will  be  found  as  convenient  as  any  yet  proposed  by  those  who  view 
the  sections  they  include  as  representing  a  single  genus.  Their  arrange- 
ment is  as  follows,  viewing  the  first  or  typical  section  as  represented  by  U 
pictoru?n,  Linn,  (sp.)  : 

2.  bariosta,  Raf.  (—  Potamida,  Swainson). 

Shell  not  winged,  arcuated  ;    surface  of  valves  smooth. — ( Unio 
emarginatus,  Lea.) 

05    H 
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3.  naidea,  Swainson. 

Shell  not  winged,   obovate;   surface  of  valves   smooth. — (JJnio 
amygdalum,  Lea.) 

4.  obovaria,  Raf.  (—  Rhipidodonta,  Morch). 

Shell  not  winged,  subrotund;  surface  of  valves  smooth. — (Unio 
circulus,  Lea.) 

5.  NxasA,  Swainson. 

Shell    not  winged,  oblong;    surface    of  valves    smooth. — (Unio 
depressus,  Lamarck.) 

6.  hyridella,  Swainson. 

Shell  not  winged,  oval;    surface  of  valves  smooth. — (Unio  Bata- 
vus,  Lamarck.) 

7.  lampsilis,  Raf.   (—    Truncilla,    Pleurobema,    Syntoxia.    Scalenaria,   and 

Plagiola,   Raf;    Crenodonta,  Schltit. ;  and  jEglia,    Swain- 
son). 
Shell  not  winged,  more  or  less  triangular  or  oblique,  and  trun- 
cate at  one  end  ;  surface  of  valves  smooth. — (Unio  trigonus,  Lea.) 

8.  canthyria,  Swainson. 

Shell  not  winged,   subtrigonal ;    surface  of  valves   spiniferous ; 
cardinal  teeth  long,  compressed. — ( Unio  spinosus,  Lea.) 

9.  iridea,  Swainson  (—  Tritigonia  and  Orthonymus,  Agassiz). 

Shell    not    winged,    wide;  surface    of  valves    nodulous. — (Unio 
cylindricus,  Say.) 

10.  rotundaria  Raf  (—  Cyprogenia,  Agassiz). 

Shell  uot  winged,  subrotund  or  oblique  ;  surface  of  valves  nodu- 
lous.— (Unio  nodulosus,  Wood.) 

11.  quadrtjla,  Raf.  (=  Theliderma,  Swainson). 

Shell    not   winged,    quadrate    or   triangular;    surface    of  valves 
tuberculated. — (Unio  apicidatus,  Say.) 

12.  diplodon,  Spix  (=:  Cucumaria,  Conrad,  and  Naia,  Swainson). 

Shell  not  winged,  oval  or  oblong ;  surface  of  valves  plicated. — 
(Unio  eUipticus,  Spix.) 

13.  dysnomy  a,  Agassiz. 

Shell    not  winged,   quadrate    or   triangular ;    surface   of  valves 
plicated. — (Unio  atrocostatus,  Lea.) 
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14.  metaptera,  Raf.   (zr  Proptera,    Rat'.,   and   Lymnadia   and   Megadonn/s, 
Swainson). 
Shell  with  hinge-margin  elevated  and  winged,  the  valves  connate, 
and  the  surface  plicate  or  smooth. — (TJnio  alatus,  Say.) 

To  the  foregoing  may  be  added  a  subgenus  proposed  by  me  under  the 
name  Loxopleurus,  for  the  reception  of  a  very  peculiar  species,  from  near  I  he 
junction  of  the  Cretaceous  and  Lower  Tertiary  of  Wyoming  Territory.*  It 
is  an  elonijate-subovate,  somewhat  arcuate,  shell,  without  wings,  and  orna- 
mented with  two  sets  of  very  regular,  well-defined  costfE,  those  of  one  of 
which  start  from  the  margin  just  in  front  of  the  beaks,  and  radiate  obliquely 
backward  and  downward  ;  while  those  of  the  other  set  start  from  the  dorsal 
margin  behind  the  beaks,  and  extend  downward,  in  a  direction  that  would 
'  cause  them  to  intersect  those  of  the  other  series  at  rather  acute  angles  along 
the  posterior  umbonal  slopes,  somewhat  as  in  Goniomya. 

Species  have  been  referred  to  the  genus  (Jnio,exen  from  the  Coal-Meas- 
ures of  Europe;  but  it  is  now  believed  that  they  all  belong  to  the  genus 
Carbonocola  and  other  distinct  genera.  Nor  have  we  any  satisfactory  evi- 
dence yet  of  the. existence  of  true  Uniones  during  the  Permian  epoch.  I 
have  described  a  few  species,  however,  from  a  bed  in  New  Mexico,  in  which 
Professor  Cope  found  vertebrate  remains,  that  lead  him  to  refer  the  rock  to 
the  Triassic  period.  Another  species  that  appears  to  belong  to  this  genus 
was  some  years  back  described  by  the  writer,  in  connection  with  Dr.  Hayden, 
from  Jurassic  beds  near  the  Black  Hills,  Dakota.  The  genus  is  well  known 
to  be  represented  in  the  Wealden  deposits  of  Europe,  and  occurs  in  beds  in 
the  Far  West,  belonging  to  the  Upper  Cretaceous.  It  is  also  abundantly 
represented  at  various  horizons  in  the  fresh-water  Tertiary  deposits  of  the 
Western  Territories,  as  well  as  in  various  other  parts  of  the  world. 

At  the  present  time,  this  genus  is  widely  extended,  in  Europe,  Asia, 
Africa,  New  Holland,  and  America.  The  streams  and  lakes  of  the  United 
States,  however,  seem  to  be,  as  it  were,  the  home  of  the  Uniones;  the  num- 
ber of  species  here  exceeding  all  of  those  known  from  all  other  parts  of 
the  world,  while  they  assume  a  greater  diversity  of  forms  and  other  char- 
acters than  have  been  observed  elsewhere. 

*  The  type  of  this  section  ( U.  beWplicatus)  is  figured  in  the  Palreontological  Report  of  Mr.  King's 
Geological  Snrvey  of  the  Fortieth  Parallel. 
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Plate  43.  figs.  8,  a,b,c,d. 
Uniopriacus,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  117. 

Shell  transversely-subovate,  thin,  apparently  moderately  compressed ; 
anterior  side  regularly  rounded  ;  posterior  side  long,  and  abruptly  rounded 
or  subangular  below  ;  cardinal  outline  arcuate,  forming  a  broad  descending 
curve  behind  the  beaks  to  the  posterior  basal  extremity  ;  basal  margin  straight 
behind,  convex  in  advance  of  the  middle,  and  rounding  up  regularly  in  front; 
beaks  very  small,  rising  little  above  the  cardinal  border,  located  nearer  the 
anterior  end  than  the  middle,  and  ornamented  by  small,  very  regular,  con- 
centric wrinkles ;  other  portions  of  the  surface  only  marked  by  very  obscure, 
irregular  lines  of  growth. 

Length,  2.99  inches;  height,  1.57  inches;  convexity  unknown. 

This  shell  has  much  the  aspect  of  an  Anodonta  externally;  but  several 
fragments  found  associated  with  it,  presenting  the  same  external  characters, 
and  apparently  belonging  to  the  same  species,  show  enough  of  the  hinge  to 
prove  it  to  be  provided  with  teeth  as  in  the  genus  Unio.  Some  of  these 
fragments  show  the  concentric  wrinkling  of  the  beaks  very  distinctly,  and 
also  have  one  or  two  small,  raised,  radiating  lines,  which  extend  from  the 
back  part  of  the  beaks  obliquely  backward  and  downward  across  the  posterb- 
dorsal  region  of  the  immediate  umbones.  These  markings,  however,  are  only 
seen  on  the  beaks,  excepting  in  young  shells.  The  only  entire  adult  speci- 
men yet  seen  is  unfortunately  flattened  by  pressure,  so  as  to  leave  some 
doubts  in  regard  to  the  extent  of  its  original  convexity  ;  though  it  appears  to 
have  been  but  moderately  gibbous  (see  fig.  8,  d,  pi.  43). 

In  form  and  general  appearance,  it  is  somewhat  similar  to  U.  Duboquii 
of  Coquand,  from  the  Upper  Eocene  deposits  of  the  Province  of  Constantine 
(Mem.  Geol.  Soc.  of  France,  V  (sec.  ser.),  part  1,  pi.  v,  tigs.  5  and  6),  but  differs 
in  being  higher  in  proportion  to  its  length,  and  entirely  destitute  of  concen- 
tric undulations  excepting  on  the  immediate  beaks.  It  is  more  nearly  related 
to  a  species  described  by  me  in  I860  from  the  brackish-water  beds  at  Bear 
River,  Wyoming,  under  the  name  U.  vetustus.  Indeed,  these  forms  are  so 
very  similar  that  I  was  led  at  one  time  to  think  that  they  might  be  identical. 

Locality  and  position. — On  Yellowstone  River,  forty  miles  above  its 
mouth  ;  from  the  Fresh-  and  Brackish-water  Lignite  series,  apparently  at  the 
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horizon  of  the  Judith  River  beds;  also  at  that  horizon  near  the  mouth  of 
Judith  River,  Montana.  The  type-specimen  from  the  Yellowstone  is  repre- 
sented by  our  figure  8,  d,  of  plate  43;  while  the  other  specimens  from  near 
the  mouth  of  Judith  River  are  represented  by  figures  8,  a,  b,  c,  of  the  same 
plate.  Figures  8,  a,  and  8,  b,  were  made  out  by  tracing  the  lines  of  growth 
near  the  umbones  of  imperfect  larger  specimens,  to  get  the  outlines  of  young 
shells  of  the  sizes  represented. 

I   it  i  o    Dana;,   M.  &  H. 

Plate  41,  (i^s.  3,  a,  b,  c. 
Unio  Dana,  Meek  and  Haydeu  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  145. 

Shell  transversely  elongated,  or  with  length  more  than  twice  the  height, 
moderately  convex,  thick,  arcuate  ;  anterior  side  rounded;  base  most  prom- 
inent in  the  anterior  region,  distinctly  sinuous  at  or  a  little  behind  the  middle  ; 
posterior  side  long,  narrow,  and  rather  narrowly  rounded  at  the  extremity; 
dorsal  margin  declining  with  a  long,  gently  convex  outline,  from  near  the 
beaks  posteriorly,  and  sloping  or  rounding  much  more  abruptly  in  front; 
beaks  depressed,  oblique,  located  nearer  the  anterior  extremity  than  the 
middle;  ligament  very  long;  flanks  more  or  less  concave  from  the  most 
arched  part  of  the  base,  obliquely  up  toward  the  umbones;  surface  (the 
epidermis  being  always  removed)  marked  by  rather  distinct  lines  of  growth, 
and,  on  the  exposed  laminae,  obscure  radiating  stria3. 

Length,  3.30  inches;   height,  1.48  inches;  breadth,  about  1.13  inches. 

The  only  specimen  yet  seen,  showing  the  hinge,  is  a  left  valve,  in 
which  the  posterior  cardinal  tooth  is  rather  prominent  and  somewhat  com- 
pressed, and  the  anterior  one  smaller.  The  lateral  teeth  are  very  long  and 
laminar,  while  the  cicatrices  are  deep  and  distinctly  corrugated.  The  beaks, 
in  all  our  specimens,  are  too  much  worn  and  exfoliated  to  show  whether  they 
were  concentrically  wrinkled,  though  they  seem  not  to  have  been. 

In  speaking  of  this  and  the  following  species,  Mr.  Lea,  to  whom  we  sub- 
mitted our  specimens,  remarked  that  '•(hey  are  all  characterized  by  an 
obliqueness  not  usual  in  the  genus.  The  beaks  are  nearly  terminal  in  all  of 
them,  and  they  have  a  general  massive  character,  which  causes  a  disposition 
to  enlarged  cardinal  and  lateral  teeth.  This  enlargement  is  more  particu- 
larly noticeable  in  the  cardinal  teeth,  which  are  all  massive  and  very  much 
corrugated.  It  is  evident  from  the  deep  corrugations  of  the  great  cicatrices 
that  the  muscular  power  of  the  animal  was  very  great." 
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This  species  will  be  readily  distinguished  from  the  last  by  its  thicker, 
more  depressed  shell,  more  attenuated  posterior  and  sinuous  base  and  flanks; 
and  probably  also  by  having  smooth  instead  of  delicately-wrinkled  beaks. 
Its  specific  name  was  given  in  honor  of  the  distinguished  scientist,  Prof. 
James  D.  Dana,  of  New  Haven. 

Locality  and  position. — Fresh-  and  Brackish-water  Lignite  series  of  the 
Judith  River.  Among  the  collections  from  near  the  mouth  of  Yellowstone 
River,  there  are  also  some  larger  internal  casts  of  a  Unio  agreeing  in  general 
form,  arcuate  base,  and  sinuous  flanks  with  this.  The  impressions  of  the 
anterior  hinge-teeth  and  muscular  cicatrices  in  these  specimens  are  also  very 
strongly  defined,  and  show  that  the  former  are  deeply  corrugated  and  the 
latter  quite  strong.  The  posterior  hinge-teeth  are  also  seen  to  be  very  long. 
The  largest  of  these  specimens  measure  nearly  5  40  inches  in  length,  and, 
making  allowance  for  the  indicated  thickness  of  the  sbell  in  the  umbonal 
region,  must  have  been  2.20  inches  in  height,  and  nearly  the  same  in  con- 
vexity. These,  I  am  inclined  to  believe,  belong  to  the  species  here  described  ; 
but  good  specimens  of  the  shell  itself  may  show  them  to  be  entirely  distinct; 
if  so,  they  might  be  called  Unio  permusculoms. 

U  ■■  i  o   s  ii  b  s  p  a  t  ii  I  a  t  ii  s ,    M.  &  H. 

Plate  41,  figs.  1,  «,  h. 
Unio  suispatulatus,  Meek  and  Hayden  (1857),  Proceed   Acad.  Nat.  Sci.  Philad.,  IX,  146. 

Shell  transversely  elongate-snbovate,  or  nearly  subspatulate  in  outline, 
compressed,  most  convex  near  the  anterior  end,  cuneate  behind ;  substance 
rather  thick ;  anterior  side  subtruncated,  but  rounding  into  the  base  below ; 
base  most  convex  in  outline  anteriorly,  and  nearly  straight  or  slightly  sinuous 
farther  back  ;  posterior  side  very  long,  and  narrowly  rounded  at  the  extrem- 
ity;  dorsal  outline  slightly  arcuate,  nearly  parallel  to  the  base,  or  declining 
with  a  very  gentle  curve  behind;  beaks  small,  oblique,  rising  little  above  the 
dorsal  margin,  and  located  at  the  anterior  extremity  ;  surface  (the  epidermis 
and  outer  fibrous  layer  being  destroyed)  having  rather  obscure  marks  of 
growth,  crossed  by  indistinct  radiating  striae;  binge  and  interior  unknown. 

Length,  2.83  inches,  height,  1.34  inches;  breadth,  0.75  inch. 

It  is  barely  possible  that  this  may  be  a  variety  of  the  last,  though  it 
differs  decidedly  in  having  its  beaks  more  prominent  and  almost  terminal,  as 
well  as  in  being  more  compressed.     Although  as  great  differences  of  form 
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are  sometimes  presented  by  different  varieties  of  a  species  among  the 
existing  Uniones,  with  the  materials  yet  available  for  comparison,  I  do  not 
feel  warranted  in  uniting  these  two  forms  under  one  specific  name. 

Locality  unci  position. — Judith  River  group;  mouth  of  Judith  River, 
Montana.     Probably  belonging  to  the  closing  part  of  the  Cretaceous  epoch. 

V 11  i O    I »  <■  w  «•  >  :i  I*  II  %  .   M    &   H 

Plate  41,  figs.  2,  a,  b,  c. 
Cut, i  Deiveyanw,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  145. 

Shell  very  thick,  transversely  narrow-subovate  or  subelliptical,  rather 
convex  in  the  anterior  region;  extremities  rounded;  base  semi-elliptic,  or 
nearly  straight  along  the  middle,  and  rounding  up  to  the  extremities ;  dorsal 
margin  straight,  or  declining  very  gradually  from  the  beaks  posteriorly  ;  beaks 
small,  depressed,  located  near  the  anterior  end  ;  surface  (the  epidermis  and 
outer  fibrous  layer  being  mainly  removed)  having  obscure  marks  of  growth, 
crossed  by  very  fine,  indistinct,  radiating  striae;  ligament  long;  cardinal 
teeth  very  thick  and  strong;  lateral  teeth  long,  slightly  arched;  muscular 
cicatrices  rather  deep  and  strongly  corrugated;  concavity  of  the  beaks 
shallow. 

Length,  about  2.60  inches;  height,  1.33  inches;  breadth,  about  1.18 
inches. 

The  specimens  yet  obtained  being  all  worn,  and  more  or  less  mutilated, 
do  not  show  very  clearly  the  form  of  the  adult  shell ;  but  the  curves  of  the 
marks  of  growth  exhibit  the  outline  of  young  and  medium-sized  individuals 
quite  satisfactorily.  In  some  instances,  the  interior  still  retains  a  peculiar 
tinge,  indicating  that  the  nacre  was  originally  purple  or  flesh-colored. 

Although  somewhat  related  to  the  last,  this  species  differs  in  being  much 
thicker  and  more  gibbous  in  the  umbonal  region,  less  elongated,  and  in  having 
the  basal  border  more  convex  in  outline.  Its  dorsal  margin  is  also  straighter, 
while  its  beaks  are  removed  a  little  farther  from  the  anterior  extremity.  As 
suggested  by  Mr.  Lea,  it  is  evidently  similar  in  form  and  obliqueness,  as  well 
as  in  its  rather  unusual  thickness,  to  the  recent  U.  truncatus,  Swainson, 
although  not  more  than  half  the  size  which  that  species  generally  attains. 
It  was  named  in  honor  of  our  esteemed  friend,  Prof.  Chester  Dewey, 
deceased,  of  Rochester  University,  Rochester,  New  York, 

Locality  awl  position. — Same  as  last. 
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CYRENIDiE. 
Genus  CORBICULA,  Muhfeldt  (see  page  160). 
Corbie  u  la  c  y  t  lie  ri  f  o  rill  is,   M.   &  H     ■ 

Plate  40,  figs.  5,  a,  b,  c,  d,  e. 

Cyrena  (Corttculal)  cytheriformis,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  176. 
Corbicitla  cytheriformis,  Meek  aad  Hayden  (1860),  ib.,  432. 

Shell  attaining  a  large  size,  transversely  ovate-subtrigonal,  or  varying  to 
subcircular,  but  always  a  little  longer  than  high,  moderately  convex,  rather 
thick  and  strong;  extremities  more  or  less  rounded,  or  the  posterior  some- 
times faintly  subtruncated  ;  basal  outline  forming  a  semi-ovate  curve,  the  most 
prominent  part  of  which  is  generally  in  advance  of  the  middle  ;  dorsal  margin 
sloping  unequally  from  the  beaks,  the  anterior  slope  being  more  abrupt  and 
slightly  concave  in  outline,  and  the  posterior  convex;  beaks  moderately 
prominent,  and  placed  more  or  less  in  advance  of  the  middle ;  surface  only 
marked  with  lines  of  growth,  without  distinct  concentric  furrows. 

Length  of  a  medium-sized  rather  transverse  specimen,  1.20  inches; 
height,  1.05  inches  ;  convexity,  0.77  inch. 

This  species  varies  more  or  less  in  form,  some  individuals  being  more 
transverse,  and  having  the  beaks  placed  farther  forward;  but  it  seems  im- 
possible to  separate  these  varieties,  on  account  of  intermediate  forms.  The 
form  represented  by  figures  5,  a,  c,  plate  40,  may  be  regarded  as  the  typical 
one.  Others,  such  as  those  represented  by  our  figures  5,  b  and  d,  are  the 
shorter  varieties.  These  latter  approach  more  nearly  the  following-described 
species,  but  are  still  proportionally  more  transverse,  and  have  less  prominent 
beaks. 

The  specimen  represented  by  our  figure  5,  e,  is  a  very  thick  shell,  of 
larger  size,  that  I  have  sometimes  thought  might  be  distinct.  It  is  not  in  a 
condition  to  show  its  entire  outline  ;  but  on  following  the  outlines  of  its 
marks  of  growth,  it  seems  to  have  agreed  nearly  in  form  with  the  typical 
specimens  of  this  species  when  of  the  same  size. 

It  is  barely  possible  that  this  species  may  not  be  distinct  from  the 
following  ;  but  I  have  seen  no  intermediate  forms  connecting  them. 

Like  that  shell,  it  more  nearly  resembles  Paris-basin  Eocene  species 
than  any  Wealden  or  other  foreign  Cretaceous  forms  known  to  me.  It  is  an 
interesting  fact  that   specimens  now  before  me  from   Black  Butte  station 
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on  the  Union  Pacific  Railroad,  Wyoming,  seem  to  be  in  all  respects  (indis- 
tinguishable from  tins  species  by  any  external  characters.  They  do  not 
show  the  hinge,  but  I  am  strongly  inclined  to  believe  them  identical  with 
this  species.  It  is  a  coincidence  also  worthy  of  note  here,  that  at  this  Black 
Butte  station,  and  in  the  same  bed  from  which  the  specimens  here  mentioned 
were  obtained,  the  remains  of  a  Dinosaurian  were  found;  while  Saurian 
remains  of  Cretaceous  affinities  also  occur  in  the  same  beds  with  the  type- 
specimens  of  the  species  here  described,  in  the  Upper  Missouri  country. 

I  also  have  now  before  me  numerous  fine  specimens  of  a  very  similar 
form,  from  a  much  lower  horizon  than  the  Black  Butte  station,  some  twelve 
miles  farther  westward  on  the  Union  Pacific  Railroad,  near  Point-of-Rocks 
Wyoming.  The  only  differences  that  I  can  see  between  these  specimens  and 
the  species  here  under  consideration  are,  that  they  have  the.  beaks  somewhat 
more  elevated  and  gibbous,  and  the  substance  of  the  shell  thinner.  With  the 
exception  of  the  latter  character,  a  slightly  more  forward  curvature  of  the 
beaks,  and  a  very  little  greater  proportional  length  of  the  valves,  this  last 
mentioned  Wyoming  form  is  almost  as  nearly  related  to  the  first  of  the  fol- 
lowing-described species.     It  holds  a  position  in  the  Upper  Cretaceous  * 

Locality  and  position. — The  type-specimens  of  C.  cytheriformis,  came 
from  the  Bad  Lands  of  Judith  River,  on  the  Upper  Missouri,  in  Montana. 
Others  in  the  collection  are  from  the  mouth  of  Muscleshell  River;  from  near 
Port  Benton;  and  from  one  hundred  and  twenty-five  miles  below  the  same. 
The  geological  horizon  is  the  same  as  the  last — that  is,  probably  the  latest  of 
the  Cretaceous,  or  possibly  the  oldest  Eocene. 

Corbie  ii  la   occidentalis,   M.  &H. 

Plate  40,  figs.  6,  a,  b,  c. 

Cyrcna  occidentalis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  116. 
Corbicula  occidentalis,  Meek  (1860),  ib.,  XII.  432. 


Shell  attaining  a  moderately  large  size,  subtrigoual  in  form,  with  height 
and  length  about  equal,  rather  gibbous,  thick  and  strong;  dorsal  margins 
sloping  nearly  equally  from  the  beaks,  the  anterior  slope  being  almost  straight, 
or  slightly  concave  in  outline,  and  the  posterior  a  little  convex  ;  anterior  and 
posterior  margins  rounding  into  the   base,  or  the  latter  sometimes  slightly 

*Tbis  form  from  near  Point-of-Rocks,  Wyoming,  if  found  to  be  specifically  distinct  from  tlo 
others,  might  lie  designated  as  C.  Wyomingensis. 
06  H 


522    UNITED  STATES  GEOLOGICAL  SURVEY  OF  THE  TERRITORIES. 

truncated  below;  basal  margin  forming  a  semi-oval,  or  semicircular  curve, 
the  most  prominent  part  of  which  is  generally  near  the  middle;  beaks  rather 
elevated,  gibbous,  and  very  nearly  central;  surface  merely  marked  by  lines 
of  growth,  without  regular  furrows  ;  pallial  line  with  a  small,  shallow, 
rounded,  or  subangular  sinus. 

Length  and  height  of  a  medium-sized  specimen,  each  1  inch;  convexity 
of  same,  0.71  inch.  Some  imperfect  specimens  seem  to  have  attained  nearly 
twice  the  size  of  that  from  which  these  measurements  were  taken. 

This  is  a  remarkably  thick,  strong  shell,  especially  in  the  umbonal 
regions.  None  of  the  specimens  that  I  have  seen  show  its  hinge;  but,  judg- 
ing from  its  association  with  fresh-  and  brackish-water  types,  we  have  little 
reason  to  doubt  that  it  belongs  either  to  the  genus  Corbicula  or  Cyrena,  more 
probably  to  the  former. 

The  specimen  from  which  our  figure  6,  b,  was  drawn  has  the  valves 
accidentally  compressed  below,  so  as  to  give  it  an  unnaturally  cuneate  appear- 
ance. 

Locality  and  position. — Bad  Lauds  of  the  Judith  River,  Montana,  on  the 
Upper  Missouri  River :  probably  belonging  to  the  Upper  Cretaceous. 

Corbicula    Sfebrascensis,   M.  &  H. 

Plate  43,  figs.  2,  a,  o  (not  2,  c). 

Cyrena  intermedia,  Meek  aud  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  116.     (Not  Cyrena 

[Corhieula]  intermedin,  Mellville,  1S43.) 
Corbicula  Ifebraxcensis,  Meek  and  Hayden  (18G0),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  XII,  423. 

Shell  ovate,  moderately  compressed,  rather  thin  ;  extremities  rounded  ; 
base  semi-elliptical  or  semi-ovate,  the  most  prominent  part  being  usually  in 
front  of  the  middle;  cardinal  margin  rather  thin,  forming  an  angle  of  about 
110°  at  the  beaks,  the  anterior  slope  being  slightly  concave  in  outline,  and 
more  abrupt'  than  the  posterior,  which  forms  a  broad,  convex,  descending 
curve  ;  beaks  of  medium  height,  rather  small,  and  located  a  little  in  advance 
of  the  middle;  surface  marked  by  fine  lines  of  growth,  and  sometimes  having 
a  few  somewhat  stronger  concentric  furrows. 

Length,  0.77  inch;   height,  0.63  inch;  convexity,  0.34  inch. 

This  species  agrees  with  our  C.  cytheriformis  nearly  in  general  form, 
excepting  that  it  is  more  compressed.  It  is  also  a  smaller,  proportionally 
thinner  shell. 

Locality  and  position. — Moreau  River.  Dakota;  from  the  horizon  of  the 
Judith  River  group,  or  the  base  of  the  Fort  Union  group. 
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Subgenus  LEPTEOTHEO  (see  page  101). 
Corbie u la    subelliptica,    M.  &  H. 

Plate  43,  figs.  9,  o,6,c. 
Tcllina  subellipHoa,  Meek  and  Hoyden  (185G),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  83. 

Shell  small,  compressed,  transversely  subelliptic,  thin  ;  anterior  margin 
narrowly  rounded,  posterior  faintly  subtruncated  ;  base  forming  a  semi- 
elliptic  or  semi-ovate  curve;  beaks  rather  depressed  and  placed  slightly  in 
advance  of  the  middle,  when  not  worn  abruptly  pointed;  dorsal  margin 
sloping  rather  gradually  from  the  beaks,  the  anterior  slope  being  slightly 
concave  in  outline,  and  the  posterior  nearly  straight ;  surface  with  only 
obscure  marks  of  growth;  interior  of  valves 'showing  an  obscure  ridge, 
extending  downward  from  the  beaks,  and  leaving  a  corresponding  shallow 
sulcus  on  internal  casts;  muscular  impressions  well  defined;  pallial  line  with 
a  shallow,  rounded  sinus. 

Length  of  the  type-specimen,  0.44  inch  ;  height,  0.32  inch  ;  convexity, 
about  0.10  inch. 

Some  casts  from  the  original  locality  indicate  a  size  about  one-fourth 
larger  than  that  from  which  the  above  measurements  were  taken. 

The  specimen  represented  by  figure  9,  a,  of  our  plate  43,  is  the  type  of 
this  species.  It  gives  no  idea  of  the  hinge  or  internal  characters;  and,  as  we 
originally  had  no  other  fossils  from  the  same  locality  and  position,  we  had  no 
means  of  determining  whether  it  came  from  a  marine  or  brackish-water 
formation  ;  but  from  its  general  external  appearance  supposed  that  it  might 
belong  to  some  section  of  the  genus  Tellina,  to  which  we  referred  it 
provisionally.  Subsequently,  a  few  internal  casts,  from  near  the  same 
locality,  and  evidently  belonging  to  the  same  species,  were  brought  in; 
and  these  at  once  showed  that  it  cannot  belong  even  to  the  Tellinidce,  as  it 
has  a  very  shallow  pallial  sinus.  On  cutting  away  some  portions  of  the  shell 
remaining  about  the  hinge  of  one  of  these  casts,  I  found  that  it  has  the  hinge- 
teeth  of  Corbicula,  or  rather  of  the  transverse  section  of  that  group,  in  which 
the  elongated  lateral  teeth  are  often  nearly  smooth,  or  but  obscurely  striated. 

The  discovery  of  this  fact  led  me  to  compare  it  with  specimens  of  a  very 
similar  form,  that  I  have  long  had  under  consideration,  from  Bijou  Creek, 
Colorado;  and  on  doing  so  they  were  found  to  be  specifically  identical*     As 

*  Associated  with  these  Colorado  specimens,  two  upper  valves  of  an  Anomia  were  found,  which  I 
believe  to  be  the  same  species  that  I  have  described  under  the  name  A.  micronema,  from  a  shaft  on  the 
Kansas  Pacific  Railroad;  at  a  locality  two  hundred  miles  east  of  Denver,  Colorado. 
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the  casts  of  our  type-specimens  showing  the  hinge  and  muscular  impressions 
are  not  in  a  condition  to  illustrate  these  parts  in  a  drawing  very  satisfactorily, 
although  sufficient  for  identification  when  directly  compared,  I  have  repre- 
sented, by  figure  9,  b,  of  our  plate  43,  one  of  those  from  the  Colorado  locality. 
This  figure  is  natural  size,  and  gives  an  accurate  idea  of  the  shell,  excepting 
that  the  hinge-margin  is  represented  rather  too  thick,  and  the  posterior 
cardinal  teeth  are  made  to  converge  too  abruptly  to  a  point.  The  magnified 
figure  of  the  hinge  of  the  same  (fig.  9,  c)  gives  a  better  representation  of 
this  hinge,  but  makes  the  posterior  cardinal  tooth  a  little  too  narrow,  and 
does  not  show  distinctly  enough  a  little  projection  in  the  pit  between  it  and 
the  middle  tooth.  • 

Of  the  specific  identity  of  our  type  and  the  specimens  from  Colorado,  I 
think  there  can  be  scarcely  any  reasonable  doubt. 

Locality  avid  position. — Brackish-water  Lignite  series  of  the  age  of  the 
Judith  River  or  Fort  Union  group,  on  Cherry  Creek,  Dakota ;  and  appar- 
ently from  the  same  horizon  on  Bijou  Creek,  Colorado. 

Corbie  ii  la    subeliiptica,    var.    Moreauensis. 

Plate  43,  figs.  1,  «,  b,  and  •->.  ■'. 

Cyrena  Moreauensis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  125. 
Corbieula  Moreauensis,  Meek  and  Hayden  (1860),  ib.,  XII,  4:i'J. 

Since  discovering  that  the  type  of  the  last-described  species  really 
belongs  to  the  transverse  section  of  the  genus  Corbieula,  and  is  not  at  all 
related  to  Tellina,  I  have  been  led  to  compare  the  shells  here  under  consid- 
eration very  carefully  with  if,  and  now  believe  that  they  may  belong  to  a 
more  robust  variety  of  the  same  species.  The  specimens  of  this  shell  yet 
seen  are  not,  it  is  true,  in  a  very  satisfactory  condition  for  comparison,  all 
being  more  or  less  broken,  and  having  the  points  of  the  beaks  worn  off; 
while  none  of  them  show  the  pallial  line.  They  evidently  have  the  same 
transverse  form  and  general  outline,  the  same  character  of  hinge,  muscular 
impressions,  surface-markings,  and  even  show  the  same  obscure  internal 
ridge  extending  downward  from  beneath  the  beaks.  So  there  would  seem, 
as  far  as  can  be  seen,  little  left  to  distinguish  them  but  their  larger  size, 
somewhat  thicker  and  more  convex  valves,  and  perhaps  rather  broader  hinge- 
plate.  Consequently,  I  am  led  to  place  them  provisionally  as  a  variety  of 
C.  subeliiptica. 

Locality  and  position. — Moreau  River,  Dakota:  from  the  same  horizon 
as  t  lie  last. 
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Genus  SPHJERIUM,  Scopoli. 
Pyvw  -Spharium,  Scopoli  (1777), Introd.  Hist.  Nat.,  397.— Gray  (1847),  Zoiil.  Proceed.,  184.— II.  and  A. 
Adams  I  l-.".7).  Genera  of  Recent  Moll.,  II.  449.— Prime  (1860),  Synon.  Family  Cydades, 
Proceed.  Acad.  Nat.  Sri.  Pbilad.,  XII,  2:  and  Monogr.  Species  Sphwrium,  3;  also 
Mouogr.  Am.  Coroiculidce,  32.— Meek  and  Hay  den  (1860),  Proceed.  Acad.  Nat.  Sci. 
Pbilad.,  XII,  175. — Meek  (1866),  in  Conrad's  Smithsonian  Check-List  N.  Am.  Eocene 
Moll.,  6.— Gonld  (1870),  Invertebrata  Mass.  (Binney  ed.),  101. 

Cydas  (part),  Brugniere  (1792),  Encyc.  M<<th.,  pi.  301  and  302.— Lamarck  (1799),  Prodr.,  84; 
also  (1801)  Syst.  An.  sans  Vertebr.,  123;  and  (1818)  Hist.  Nat.,  V,  557.— Blainv. 
(1825),  Mala,-.,  551.— Fleming  (18-28),  Brit.  An., 409 and 452.— Swainson  (1840),  Malac, 
369.— Gould  fl841),  Invertebrata  Mass..  72.— G.  B.  Sowerby,  jr.  (1842),  Conch.  Man. 
(2d  ed.),  130  ;  and  of  numerous  others  (not  of  Klein,  1753). 

Xus,  Humphrey  (IT',17).  Mus.  Col. 

Museulnm,  Link  (1807),  Rost.  Samml.,  III.  152  (not  Gray,  1851). 

Cornea,  Miihlf.  (1811),  Entwurf,  56. 

Comeocydas  (FcSruss.),  Blainv.  (1818),  Diet.  Sci.  Nat.,  XII,  278. 

Amesoda,  Raf.  (1820),  Mon.  Biv,  319. 

Cydadiles,  Kriig.  (1823),  Vrw.,  11,  469. 

Etym. — a<paipiov,  a  little  ball. 
Type. —  Tellina  cornea,  Linna;us. 

Shell  thin,  oval-cordate,  nearly  equilateral,  more  or  less  gibbous ; 
smooth  or  concentrically  striated ;  hinge  usually  with  two  small,  moderately 
diverging  cardinal  teeth  in  each  valve,  or  sometimes  one  in  one  valve  and 
two  in  the  other,  or  one  in  each  valve,  rarely  with  both  nearly  obsolete ; 
lateral  teeth  more  or  less  elongated,  smooth,  double  in  the  right  valve  and 
single  in  the  left;  ligament  narrow,  and  placed  on  the  longer  side  of  the  shell ; 
muscular  and  pallial  impressions  faintly  marked,  the  latter  being  nearly 
or  quite  simple. 

The  species  of  this  genus  inhabit  fresh-water  lakes,  ponds,  and  streams 
of  cold  and  temperate  latitudes,  especially  of  North  America  and  Europe. 
Their  habits  are  very  similar  to  those  of  Pisidium,  which  they  nearly  resemble 
in  form  and  general  appearance.  They  differ,  however,  in  having  the  beaks 
and  cardinal  teeth  more  nearly  central,  and  the  ligament  on  the  longer  side. 
The  animal  of  this  genus  also  differs  from  that  of  Pisidium  in  having  its 
siphons  longer  and  disunited  at  their  free  ends. 

The  genus  Sphcerium  dates  back  to  the  Wealden  epoch.  It  also  occurs 
in  this  country  in  beds  that  may  belong  to  the  latest  members  of  the  Creta- 
ceous, as  well  as  in  others  of  the  Tertiary  system.  According  to  Prime, 
about  one  hundred  species  are  known  to  exist  at  the  present  time. 

The  following-described  species  are  referred  to  this  genus  rather  than 
to  Pisidium  from  general  form  ;  none  of  the  specimens  being  in  a  condition 
to  give  any  clear  information  in  regard  to  the  characters  of  the  hinge,  beyond 
the  tact  of  the  existence  of  moderately-elongated,  smooth,  lateral  teeth  in  a 
few  of  the  specimens. 
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S  s>  Ii  ;<■  r  i  ii  iti    p  1  a  ii  ii  in  ,    M.  &  H 

Plate  43,  figs.  6,  a,  b. 
Sphocrium planum,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  175 

Shell  rather  small,  broad-oval  or  subcircular,  much  compressed  ;  extrem- 
ities more  or  less  regularly  rounded,  the  posterior  margin  being  sometimes 
faintly  subtruncated ;  base  semi-oval  in  outline;  cardinal  margin  somewhat 
straightened,  or  sloping  gently  from  near  the  middle ;  beaks  very  small, 
compressed,  scarcely  extending  beyond  the  hinge-margin,  and  nearly  central ; 
surface  marked  by  line,  irregular,  obscure,  concentric  striae;  lateral  teeth 
well  developed. 

Length,  0.38  inch;  height,  0.32  inch  ;  convexity,  0.08  inch. 

This  species  will  be  distinguished  at  a  glance  from  all  the  others  known 
in  these  formations,  by  its  remarkably-compressed  form  and  small  beaks, 
which  characters  give  it  much  the  appearance  of  a  little  Lucina.  I  have 
not  seen  any  specimens  showing  the  hinge  very  satisfactorily ;  but  some 
internal  casts  retain  distinct  impressions  of  the  lateral  teeth,  which  seem  to 
be  well  developed.     The  cardinal  teeth  appear  to  be  very  small. 

Locality  and  position. — Near  Grand  Island,  on  the  Upper  Missouri  ; 
from  the  Judith  River,  or  Brackish-water  Lignite  series:  probably  belonging 
to  the  closing  period  of  the  Cretaceous. 

S  p  li  se  ri  ii  in    I  <>  r  tn  o  s  n  in  ,    M.  &  H. 

Plate  43,  figs.  4,  a,  b,  c. 

Cyclasformosa,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  115. 
Cyclas  fragilis,  Meek  and  Hayden,  ib. 
Sphceriumformomm,  Meek  and  Hayden  (1860),  ib.,  185. 

Shell  small,  rhombic-orbicular,  moderately  convex ;  cardinal  margin 
nearly  straight,  and  of  medium  length  ;  anterior  side  rounded  ;  posterior  side 
broader  than  the  other,  and  truncated  a  little  obliquely  above,  rounding 
abruptly  into  the  base  below ;  ventral  margin  semi-ovate,  most  prominent 
behind,  and  rounding  up  more  gradually  in  the  front;  beaks  obtuse,  a  little 
tumid,  rising  somewhat  above  the  hinge,  nearly  touching,  and  located  a  little 
in  advance  of  the  middle.  Surface  marked  by  small,  rather  distinct,  regular, 
concentric  striae. 

Length,  0.17  inch;   height,  0.14  inch;  convexity,  0.08  inch. 

This  species  seems  to  be  closely  allied  to  S.  corneum,  Linn,  (sp.),  as 
figured  by  Dr.  TJeuss  in  Dunker  and   von   Meyer's  Palasontographica  (II,  pi. 
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iv,  fig.  13),  from  tiic  Fresh-water  Tertiary  beds  of  Northern  Bohemia. 
A  careful  comparison,  however,  of  specimens,  would  doubtless  show  constanl 
differences,  since  the  S.  corneum  is  not  known  among  our  existing  American 
species.  lis  nearest  representative  among  the  existing  species  of  1 1ds  country 
is  probably  S.  rhomboideum,  Say  (—  Cyclas  elegans,  Adams),  at  one  time 
supposed  to  be  a  variety  of  S.  corneum.  Our  species  has,  however,  more 
tumid  beaks  than  that  shell,  and  never  has  its  valves  so  flattened  or  compressed 
in  the  middle. 

Locality  and  position. — Ten  miles  below  Fort  Union  ;  Fort  Union  group  : 
probably  Lower  Eocene. 

&  p  h  ae  r  i u  in    subellipticum,    M.  &  H. 

Plate  43,  figs.  5,  a.  b. 

Ci/clas  snbelliptica,  Meek  and  Hayden  (185G),  Proceed.  Acad.  Nat.  Sci.  Philad.,  115. 
Splicurium  subellipticum,  Meek  and  Hayden  (1860),  ib.,  185. 

Shell  small,  transversely  elliptic-subovate,  rather  convex,  thin  and  fragile; 
extremities  rounded,  the  posterior  end  being  narrower  than  the  anterior, 
which  seems  sometimes  to  be  a  little  truncated  ;  base  semi-ovate,  being  more 
prominent  in  the  central  and  anterior  regions  than  behind  ;  cardinal  margins 
nearly  straight  in  the  middle,  and  rounding  gradually  toward  the  extremities; 
beaks  rather  depressed,  but  rising  above  the  hinge,  moderately  convex, 
scarcely  oblique,  and  located  slightly  in  advance  of  the  middle ;  surface 
marked  by  fine,  rather  obscure,  concentric  striae. 

Length,  0.24  inch  ;  height,  0.14  inch  ;  convexity,  0.13  inch. 

This  form  differs  from  the  last  in  being  more  transverse,  with  a  more 
ovate  outline,  and  a  narrower  and  more  rounded  posterior  margin,  as  well 
as  less  elevated  beaks. 

Locality  and  position. — Same  as  last. 

s  ]»  h  :<•  i  i  1 1  hi    rccticar  din  ale,    M.  &  H. 

Plate  4:5,  figs.  3,  a,  b. 
Sphceriumrecticardinale,  Meek  and  Hayden  (I860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  176. 

Shell  of  medium  size,  transversely  subelliptical,  rather  compressed, 
very  thin;  anterior  side  rounded;  base  forming  a  regular  semi-elliptic  curve; 
posterior  extremity  obliquely  subtruncated  above,  and  rather  narrowly  rounded 
below;  hinge-margin  long  and  straight;    beaks  very  small,  and  projecting 
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little  above  the. cardinal  edge,  located  nearly  half-way  between  the  middle 
and  the  anterior  end ;  surface  marked  by  rather  obscure,  irregular  lines  of 
growth  ;  lateral  teeth  well  developed,  the  posterior  being  longer  than  the 
anterior. 

Length,  about  0.55  inch ;  height,  0.36  inch  ;   breadth,  0.24  inch. 

The  most  striking  peculiarities  of  this  shell,  are  its  long  straight 
hinge  and  small  compressed  and  depressed  beaks.  These  characters  alone 
will  prevent  it  from  being  confounded  with  any  of  the  species  yet  obtained 
from  these  formations.  In  the  straightness  of  the  hinge-line,  it  resembles 
the  young  of  the  recent  S.  sulcatum,  Lam.  (sp.),  from  which  it  differs  in 
having  its  beaks  located  farther  forward,  and  smaller,  as  well  as  more  com- 
pressed. From  the  adult  S.  sulcatum,  of  its  own  size,  it  differs  materially  in 
the  ste-aightness  of  its  hinge,  less  nearly  central  beaks,  and  more  compressed 
form. 

Locality  and  position, — Near  Grand  Island,  on  the  Upper  Missouri; 
from  the  Judith  River  group  of  the  Fresh- and  Brackish-water  Lignites: 
probably  belonging  to  the  closing  part  of  the  Cretaceous  period. 

CORBULID^E. 

Genus  CORBULA,  Bruguiere  (see  page  240). 
Subgenus  PACHYODON,  Gabb  (see  page  241.) 

The  following  species,  although  not  agreeing  in  all  respects  with  the 
typical  forms  of  the  Pachyodon  group,  seem  to  correspond  in  the  forward 
obliquity  of  their  beaks,  and  some  other  characters,  more  nearly  to  that  than 
to  any  of  the  other  sections  of  the  genus  yet  proposed. 

Corbula    maetriformis,    M.  &  H. 

Plate  43,  figs.  7,  a-f. 

Corbula  maetriformis,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  117. 
Corbula  (Potamomya)  maetriformis,  Meek  aud  Haydeu  (18(i0),  ib.,  XII,  432. — Meek  (1866),  in  Conrad's 
Smithsonian  Check-List  N.  Am.  Eocene  Invert.  Fossils,  8. 

Shell  ovate-subtrigonal,  moderately  convex ;  right  valve  a  little  shorter, 
thicker,  and  more  gibbous  than  the  other;  anterior  side  of  both  valves 
obliquely  subtruncated,  slightly  concave  in  outline  above,  and  narrowly 
rounded  into  the  base  below ;  posterior  side  longer,  and  narrowing  toward 
the  extremity,  which  is  narrowly  rounded,  or  very  obscurely  subtruncated; 
base  semi-ovate,  being  most  prominent  a  little  in  front  of  the  middle;   beaks 
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rather  elevated,  pointed,  and  incurved  with  a  forward  obliquity;  posterior 
umbonal  slopes  having  an  obscure  ridge  extending  obliquely  from  the  beaks 
to  the  postero-basal  margin  ;  surface  ornamented  by  moderately  distinct  lines 
of  errowth,  which  are  must  strongly  defined  behind  the  oblique  umboual 
ridge. 

Length.  0.64  inch;   height,  0  54  inch:   breadth,  about  0.34  inch 

The  tooth  of  the  right  valve  is  rather  small,  obtuse,  and  located  imme- 
diately under  the  point  of  the  beak,  while  the  process  in  the  other  valve  is 
oblique,  compressed,  and  bears  on  its  upper  surface  a  distinct  scar,  left  by 
the  attachment  of  the  cartilage.  The  pit  in  the  opposite  valve  for  the  recep- 
tion of  the  cartilage,  and  this  compressed  process  of  the  left  valve,  is  com- 
paratively large,  trigonal,  and  deep.  Just  in  front  of  the  tooth  in  the  right 
valve,  and  along  the  entire  length  of  its  posterior  cardinal  margin,  there  is  a 
distinct  groove  for  the  reception  of  the  sharp  cardinal  edge  of  the  other  valve. 
A  similar,  but  less  distinctly-marked  groove  is  seen  a  little  within  the  basal 
margin  of  the  right  valve,  which  groove  is  occupied  by  the  edge  of  the  left, 
when  the  valves  are  closed.  The  muscular  impressions  are  faintly  marked, 
though  I  have  been  able  to  see  that  the  anterior  one  is  narrow-ovate, 
and  the  posterior  larger  and  proportionally  broader.  The  pallial  line  is  pro- 
vided with  a  broad  shallow  sinus. 

I  am  aware  that  the  name  mactriformis,  at  first  inadvertently  selected 
for  this  species,  is  faulty  in  construction;  but  I  do  not  think  it  a  matter  of 
sufficient  importance,  even  if  it  were  quite  clear  that  the  rules  of  nomen- 
clature would  permit  such  a  change,  to  attempt  the  substitution  of  a  less 
objectionable  name  now. 

Locality  and  position. — Fort  Clark,  Dakota,  on  the  Upper  Missouri; 
from  the  Fresh- or  Brackish-water  Lignite  beds  of  that  region:  probably 
Lower  Eocene. 

C  o  r  b  it  I  a    subtrigoaalis,    M.  &  H. 

Plate  40,  tigs.  3,  a,  b. 

Corbulu  subtrigonalis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  116. 
Corbula  (Potamomya)  subtrigonalis,  Meek  and  Hayden  (I860),  ib.,  XII,  432.— Meek  (1866),  in  Conrad's 
Smithsonian  Check-List  N.  Am.  Eocene  Invert.  Fossils,  8. 

Left  valve  longer  than   high,  trigonal-ovate,  very  convex  ;   anterior  side 
rather  abruptly  rounded  below;   base  semi-ovate,  the  most  convex  part  being 
near  the  front;  posterior  side  longer  than  the  other,  and  angular,  or  very 
r.T  it 
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narrowly  rounded  at  the  extremity;  dorsal  outline  declining  from  the  beaks 
at  an  angle  of  about  90°,  the  anterior  slope  being  more  abrupt  than  the 
other;  beak  moderately  prominent,  incurved,  gibbous,  and  located  in  advance 
of  the  middle;  posterior  umbonal  slope  very  prominent,  or  subangular  from 
the  beak  obliquely  backward  and  downward  to  the  posterior  basal  extremity  ; 
surface  marked  by  fine  lines  of  growth,  with  a  few  rather  distinct  concentric 
wrinkles  below  the  middle. 

Length,  0.75  inch;   height,  0.55  inch;   convexity,  0.23  inch. 

The  type-specimen  of  this  species  is  a  left  valve;  hut  a  few  very  imper- 
fect right  valves  were  found  associated  with  it,  that  probably  belong  to  the 
same  species.  These,  however,  seem  to  present  the  unusual  appearance  of 
beinsj  less  convex  and  thinner  than  the  right  valve.  One  of  them  shows  the 
tooth  of  the  hinge  to  be  moderately  strong,  obtuse,  and  curved  upward. 

Compared  with  the  last,  this  species  will  be  seen  to  be  readily  distin- 
guished by  having  its  left  valve  decidedly  more  convex,  its  beak  much  less 
pointed,  and  not  directed  so  obliquely  forward.  If  the  right  valves  discov- 
ered with  it  really  belong  to  the  same  species,  they  also  will  be  found  to 
differ  materially,  being  much  few  convex  than  that  of  the  last. 

It  is,  however,  more  nearly  related  to  the  form  described  by  me  under  the 
name  Corbula  tropidopkora,  from  one  of  the  Upper  Cretaceous  sandstones . 
near  Point  of  Rocks,  Wyoming,  on  the  Union  Pacific  Railroad.  The  latter, 
however,  has  its  posterior  umbonal  slope  much  more  distinctly  angular,  and 
its  beak  less  convex  and  not  so  incurved,  while  its  surface  has  more  distinct 
concentric  markings.  These  forms,  however,  are  evidently  closely-allied 
species. 

Locality  and  position — Judith  River  group,  or  Brackish-water  Lignite 
series  at  the  mouth  of  Judith  River,  Montana:  probably  belonging  to  the 
latest  division  of  the  Cretaceous. 

Corbula    p  «■  r  ii  u  «1  a  t  a  ,    M.  &  H. 

Plate  40,  figs.  4,  a,o,c,&.  , 

Corbula  perundata,  Meek  ami  Hayden  (185(3),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  116. 

Shell  small,  longer  than  high,  transversely  ovate-subtrigonal,  rather 
compressed  ;  dorsal  side  sloping  toward  the  extremities  at  an  angle  of  about 
80°   from    the   beaks:    anterior    side    rather   abruptly    rounded    below;   base 
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semi-ovate,  being  more  proininenl  before  than  behind  the  middle:  posterior 
side  Ionizer  and  narrower  than  the  other,  angular  at  the  extremity  below; 
beaks  located  in  advance  of  the  middle,  rather  elevated,  particularly  that 
of  the  right  valve,  which  is  higher  than  the  other;  posterior  umbonal  slopes 
angular  from  the  beaks  to  the  posterior  basal  extremity:  surface  orna- 
mented by  a  tew  strong,  very  regular,  elevated,  concentric  undulations,  which 
are  somewhat  loss  than  the  spaces  between  on  the  right  valve,  and  propor- 
tionally larger  on  the  left. 

Length.  0.33  inch  ;   height,  0.25  inch. 

The  strong  regular  undulations,  or  concentric' costse,  on  this  little  shell, 
give  it  a  peculiar  appearance,  and  at  once  distinguish  it  from  either  of  the 
foregoing.  The  distinctly  angular  character  of  the  posterior  umbonal  slope 
of  its  valves,  particularly  that  of  the  left  valve,  and  its  trigonal  general  outline, 
indicate  affinities  to  the  Wyoming  species  from  near  Point  of  Rocks,  already 
mentioned;  but  its  distinct,  regular,  concentric  costa:  and  smaller  size 
readily  distinguish  it.  1  was  for  some  time  in  doubt  whether  it  really 
belonged  to  this  genus;  but  a  view  of  the  hinge  and  interior  of  the  worn 
and  macerated  left  valve  represented  by  our  figure  4,  d,  reveals  enough  of 
its  generic  characters  to  leave  little  room  for  doubts  in  regard  to  its  belonging 
to  this  group. 

Locality  and  position. — Same  as  last. 

GASTEROPODA. 

PULMONATA. 

LIMN^EIDiE. 

Genus  LIMNJEA,  Lamarck. 

Synon.—Limnwa,  Lamarck  (1799),  Prodr.  d'nn  Nouv.  Class.  Coq.,  — ;  ami  (1801)  Syst.  An.,  91;  also 
(1822)  Hist.,  VI,  2,  157.— Cnvier  (1806),  Ann.  du  Mus.,  VII,  185.— Stiebel  (1815),  Diss. 
Inaug.  Syst.  Limnd  Staijnalis  auat.— Schnru.  (1817),  Essai,  199.— Feruss.  (1821),  Tab. 
Syst.,  xxxiii.— Blalnv.  (1825),  Malac,  448.— Fleming  (1828),  Hist.  Brit.  An.,  273.— Say 
(1832),  Am.  Conch.  (Binuey  ed„  60).— Fitziuger  (1833),  Syst.  Verz.,  113.— Beck  ( 1837), 
Ind.,  lln.— Suaiuson  (18401,  Malac,  183,  338.— Gray  (1840),  Turton's  Man.  (2d  ed.),  230 
and  231.— G.  B.  Sowerby,  jr.  (1-42),  Conch.  Man.  (2d  ed.),  174.— II.  and  A.  Adams 
(1855),  Genera  Recent  Moll.,  II,  252.— Binuey  (1865),  Land  and  Fresh-water  Sheila  N. 
Am..  24  :  and  of  numerous  others  (not  of  Poli,  1791  =   Unio,  Ac ). 

Linuiaius,  Limncus,  Limnca,  Lymnwus,  and  Lymna-a,  Auct. 

Galha,  Schrauek  (1803),  Fauna  Boic,  III.  2,  2-5. 

Radii,  Montf.   (1810).   Couch.   Sy.^t.,   II.   266. — Blainv.    (1825),    Malac.    149    (subgenus    under 

Limnaa).— Gray  (1840),  Turton's  Man.  (2d  ed.),  232  (as  a  subgenus).— Bi \  (1865), 

Land  and  Fresh-water  Shells  X.  Am..  30  (as  a  subg°nn8  under  ZAmnasa). 
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Limnw,  Montf.  (1810),  Couch.  Syst.,  II,  262. 

Omphalia,  Raf.  (1819),  Jour.  Phys.,  LXXXVIII.  423. 

Limnula,  Raf.  (1819),  i&. 

Gulnaria,  Leach,  MS.  (1820,  Syn.  Brit.   Moll.,  I4(i).— Turton  (1831),  Man.,  117.— Hartni.  (1840), 

Syst.  Uebers. ;  ami  ( 1H44)  Erd-  nud  Siissw.  Gast.,  I,  63. 
Stagnicola,  Leacli,  MS.   (1820,  Syn.  Brit.  Moll.,  112).— Gray  (1840),  Turlou's  Mau.  (2ded.),  239 

(as  a  subgenus  under  Limnwa). — Beck  (1846),  vid.  Amtl.  Ber.  Vers,  in  Kiel,  123  (as  a 

subgenus  under  Limnaa). 
Limnophysa,  Fitzinger  (1833),  Syst.  Verz  ,  112.— Beck  (1837),  Iud.,  110  (as  a  subgenus  under 

Limnaa). —  H.  and  A.  Adams  (1855),  Genera  Recent  Moll.,  11,254  (as  a  subgenus  under 

Limnwa). 
Leptolimnea,  Swainson  (1^40),  Malae.,  338  (as  a  subgenus  under  Limnwa). 
Bulimnea.,  Haldeman  (1842),  Fresh-water  Univalves  U.  S.,  14  (as  a  subgenus  uuder  Limnaa).— 

H.  and  A.  Adams  (1855),  Genera  Recent  Moll.,  II,  254  (as  a  subgenus  under  Limnwa). 
Acella,  Haldeman  (1842),  Fresh- water  Univalves  U.  S.  14  (as  a  subgenus  under  Limnwa).— H.  and 

A.  Adams  (1855),  Genera  Recent  Moll.,  II,  255  (as  a  subgenus  under  Limnwa). 
Pleiirolimnwa,  Meek  (1866),  in  Conrad's  Smithsonian  Check-List  N.  Am.  Eocene  Invert.  Fossils, 

9  and  34. 

Etym. — ?.ifivaioc,  marshy,  or  from  the  water. 
Type. — Helix  stagnalis,  Linn. 

Shell  dextral,  subovate,  or  more  or  less  elongated,  horn-colored  ;  spire 
acute,  short,  or  variously  produced  ;  volutions  convex,  last  one  most  generally 
ventricose,  rarely  all  flattened ;  aperture  usually  large,  wide,  nearly  always 
rounded  anteriorly;  outer  lip  simple;  inner  lip  generally  with  an  oblique 
fold;  surface  very  rarely  with  little  ridges  parallel  to  the  lines  of  growth. 

The  above  diagnosis  includes  eight  sections  or  subgenera,  six  of  which 
are  adopted  by  II.  and  A.  Adams  and  some  other  concbologists ;  and  two 
others  I  have  proposed  for  the  reception  of  peculiar  fossil  species.  These 
groups  may  be  severally  distinguished  as  follows : 

1.  limnaa,  Lamarck  (typical). 

Shell  with  spire  more  or  less  produced ;  last  whorl  ventricose ; 
fold  of  inner  lip  well  developed — (Type  as  stated  above.) 

2.  radix,  Mont Ibrt  (rr  Gulnaria,  Leacli). 

Shell  subovate;  last  whorl  and  aperture  very  large,  the  latter 
being  greatly  expanded,  and  more  than  half  the  length  of  the  shell. — 
(Limncea  auricularia,  Linn.) 

3.  polyrhytis,  Meek. 

Much  like  the  last  in  form,  but  bearing  distinct,  regular,  vertical 
costre. — (L.  Kingi,  Meek.) 

4.  bulimnea,  Haldeman. 

Shell   thick;   spire  short;  outer  lip  expanded. — (L.  megasorua. 
Say.) 
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5.  limnophysa,  Fitzinger  (zr  Stagnicola,  Leach,  and  Galba,  Schranck). 

Shell  subovatc;  spire  conical  and  about  as  long  as  the  aperture; 

volutions  convex:   lip  nol  expanded. — (L. palustris,  Miiller.) 

6.  omphiscola,  Raf.  (=  Leptolimnea   Swainson). 

►Shell  subcylindrical;  spire  produced,  thick;  aperture  compar- 
atively small. — (L.  glabra,  Midler.) 

7.  acella,  llaldeman. 

Shell  very  slender ;  spire  acuminate,  longer  than  the  aperture; 
volutions  flattened;  suture  very  oblique,  aperture  expanded  ;  inner  lip 
without  a  told. — (L.  gracilis,  Say.) 

8.  pleurolimnjea,  Meek. 

Shell  differing  from   the  last  in  having  small,  regular,  surface- 
costse  parallel  to  the  lines  of  growth,  and  aperture  narrowed  or  sub- 
angular,  instead   of  rounded  anteriorly. — (L.  tenuicosttita,  Meek  and 
Hay  den.) 
As  is  well  known  to  all  conchologists  and  collectors  of  shells,  the  species 
of  the  genus  Limncea  are  entirely  confined    to  fresh  waters,  being  found  in 
ponds  and  other  bodies  of  still  water.     They  are  vegetable-feeders,  and  have 
a  curious  habit  of  floating  at  times,  with  the  expanded  foot  upward,  even 
with  the  surface  of  the  water,  and  the  shell  downward,  during  which  they 
move  along  slowly  by  an  undulatory   motion   of  the  foot.     As  noticed  by  H. 
and  A.  Adams  and  others,  when  the  ponds  in  which  they  live  become  dried 
up    by    evaporation   during    droughts,    they    bury   themselves    in   the    mud, 
secrete  a  kind  of  rib  within  the  outer  lip,  and,  close  the  aperture  by  a  sort  of 
false  operculum,  like  the  Helicidce  during  certain  seasons  of  inactivity. 

The  aperture  of  the  curious  type  of  the  section  Pleurolimnma  has  not 
yet  been  seen,  and  we  cannot  be  positively  sure  that  this  shell  will  certainly 
fall  within  the  genus  Limncea.  It  differs  from  all  the  other  forms  undoubt- 
edly belonging  to  it  in  the  possession  of  costse,  and  in  having  the  aperture 
(judging  from  the  form  of  the  body-volution)  narrowed,  or  subangularin  front. 
This  genus  is  widely  distributed  at  the  present  time,  being  found  in  this 
country  as  well  as  in  Europe,  China,  and  various  other  parts  of  the  world. 
Its  geographical  distribution  was  also  apparently  as  great  during  the  Tertiary- 
period.  The  oldest  species  yet  known,  I  believe,  occurs  in  the  Upper  Oolite 
of  England.  It  has  also  been  found  in  the  Wealden  beds,  and  in  the  fresh- 
water deposits  throughout  the  Tertiary  rocks. 
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Subgenus  PLEUROLIMNJEA,  Meek. 
L,  i  in  ii  ae  a    tenuit'ostati),   M.  &  H. 

Plate  44,  figs.  13,  a,  b,  c. 

Limncea  tenuicosiata,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  119. 
Limncea  (Acella)  tcnuicostata,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  4:U. 

Shell  very  small,  slender,  thin,  and  fragile ;  spire  turreted,  acute,  about 
equaling  the  length  of  the  aperture  ;  volutions  four  to  four  and  a  half,  convex, 
increasing  rather  rapidly  in  length,  but  not  in  breadth;  last  one  not  ventri- 
cose,  narrowing  and  produced  below;  suture  deep;  surface-costse  regularly 
disposed,  a  little  flexuous,  arranged  parallel  to  the  minute  striae  of  growth, 
and  numbering  about  eight  to  twelve  on  the  last  turn. 

Length,  0.30  inch;  breadth,  0.0S  inch:  apical  angle  regular,  divergence 
about  21°. 

This  species  will  be  distinguished  at  a  glance  from  all  the  others  known 
in  our  Upper  Missouri  rocks.  Indeed,  I  am  not  acquainted  with  any  other 
form-,  either  uiiii'ii:  recent  or  fossil  shells,  with  which  it  is  liable  to  be  con- 
founded. Its  most  marked  features  are  its  small  size,  slender  form,  and 
costate  surface.  With  the  exception  of  the  last-mentioned  character,  it  is 
evidently  related  to  Limncea  subulata  of  Sowerby,  which,  however,  is 
described  as  having  the  surface  smooth. 

It  is  possible  that  a  distinct  genus  should  be  established  for  the  recep- 
tion of  this  little  shell,  though  I  have  concluded  to  ranee  it  provisionally  as 
the  type  of  a  subgenus  under  Limncea. 

Locality  and  position. — Three  miles  below  Fort  Union  ;  from  the  Fort 
Union  Lignite  group,  probably  Lower  Eocene. 

Genus  PLANORBIS,  Mtiller. 

Synon.—Planorbis,  Muller"  (177<>),  Venn.  Terrest.  et  Fluv.,  152;  and  Zool.  Pan.,  '238.— Brag.  (1789), 
Encyc.  Meth.,  I,  xvi.— Cuvier  (1798),  Tab.  FJem.— Drap.  (1805),  Hist.,  15, 28,  and  42.— 
Monti'.  (1810),  Conch.  Syst.,  II,  270.— J.  Sowerby  (1810),  Miu.  Couch.,  tab.,  140.— 
Goldf.  (1820),  Hdb.  Zool.,  659.— -Blainv,  (1824), Diet.  Sci.  Nat., XXXII, 244;  and  (1825) 
Malac,  450;  also  (1826)  Diet.  Sci.  Nat.,  XL.,  222— Flein.  (1828),  Hist,  Brit.  An.,  277.— 
Gray  (1^40),  Tnrton's  Man.  (2d  ed.),25C.— Desbayes  (1824),  Coq.  Foss.  Env.  Paris,  II, 
81  :  and  il~r.li  Suppl.  to  same,  II.  734.— Fleming  (1828),  Hist.  Brit.  An.,  277.— II.  aid 
i.  Adams  (1855),  Genera  Recent  Moll.,  II,  260.— Meek  and  Haydeu  (1865),  Palajont. 
Upper  Missouri,  106;  and  of  many  others,  but  not  Lain.,  1799. 
Vortex,  Humphrey  (179si.  Mas.  Col.  (2d  ed.,  58);  Dot  (Him.  1815,  nor  Beck,  1837. 
Anisus,  Fitzinger  (1833),  Verz.,  III.— II.  and  A.  Adams  (1856),  Genera  of  Recent  Moll.,  II,  263 
i  as  a  subgenus  nuder  Plftorbis). 

*  Guttard  first  described  and  named  this  genus  in  L75G;  and  he  is  often  cited  as  its  author. 
According  to  Ibe  rule  thai  1  have  adopted,  bowever, I  do  not  cite  to  authors  dating  before  the  intro- 
duction of  the  binomial  system  of  nomenclature,  as  the  founders  of  genera. 


INVERTEBRATE  PALEONTOLOGY.  535 

Bathyomphalus,  Agassi/,.  MS.,  Cbarp.  ( 1837 ),  C:it:il..  20  (as  a  subgenus  under  Planorbis). — Meek  and 
Hayden  (1865),  Pal  aeon  t.  Upper  Missouri,  105  (used  as  a  subgenus  under  Planorbis). 

fl«Ksoma,«Swainson  (1840),  Malae.,  337.— H.  aud  A.  Adams  (1856),  Genera  Reeenl  Moll.,  II,  262 
(as  a  subgenus  under  Planorbis). 

Spirorbis,  Svvaiuson  (1840),  Malac.,337. — H.  and  A.  Adams  (1856),  Genera  Recent  Moll.  263  (as  a 
subgenus  under  Planorbis);  not  Spirorbis  of  Lamarck. 

Planorbulina,  Haldeman  ( 1842),  Fresh- vi ater  Univalyes  U.  S.,  14. 

Planorbella,  Haldeman  (1842),  ib.— H.  aud  A.  Adams  (1856),  Genera  Recent  Moll.,  II,  261  (as 
a  subgenus  under  Planorbis). 

Nautilina,  stein.  (1850),  iu  Schneck.  et  Mus.  Berk,  80.— H.  and  A.  Adams  (1856),  Genera  Recent 
Moll.,  II.  262  (as  a  subgenus  under  Planorbis), 

TropUHseus,  Stein.  (1855),  in  Schneck.  et  Mus.  Her].,  7(1. 

Taphius,  11.  aud  A.  Adams  (1856),  Genera  Recent  Moll.,  11,264  (as  a  subgenus  under  Planorbis). — 
Meek  and  Hayden  (1865),  Palseont.  Upper  Missouri,  107  (as  a  subgenus  under  Plan- 
orbis). 

Mtnetus,  H.  and  A.  Adams  (1856),  Geuera  Recent  Moll.,  11,262  (as  a  subgenus  under  Planorbis). — 
Meek  and  Hayden  i  1865),  Palseont.  Upper  Missouri,  107  (as  a  subgenus). 

Etym.  —  Planus,  flat  ;  orbis,  an  orb. 
Type. — Helix  cornea,  Linmeus. 

Shell  apparently  dextral  ;*  discoid  or  subdiscoid,  the  whorls  being 
nearly  or  quite  coiled  on  the  same  plane  ;  right  side  generally  flat,  but  some- 
times either  a  little  elevated  or  concave;  left  side  more  or  less  excavated  ; 
volutions  rounded,  compressed,  or  angular  ;  aperture  crescentic  or  suboval, 
sometimes  dilated;  peristome  thin,  incomplete,  right  margin  projecting. 

The  typical  forms  of  this  genus  have  the  shell  much  depressed,  and  the 
volutions  numerous,  rounded  or  without  angles,  and  visible  on  both  sides, 
while  the  mouth  is  not  dilated.  As  above  defined,  however,  it  is  made  also 
to  include  several  subordinate  groups,  which  depart  more  or  less  from  the 
typical  species,  though  placed  here  by  nearly  all  conchologists. 

The  subordinate  groups  or  sections  of  this  genus  adopted  and  proposed 
by  H.  and  A.  Adams  in  their  valuable  work  on  the  Genera  of  Recent  Mollusca 
are  the  following : 

1.  planorbis,  Miiller  (typical). 

Shell  with  spire  depressed,  many-whorled,  volutions  generally 
rounded  ;  aperture  not  dilated. — (Type  as  already  stated.) 

2.  helisoma.  Swainson. 

Shell  ventricose,  concave  on  both  sides ;  volutions  few,  generally 
angular  on  one  or  both  sides;  broadly  rounded  on  the  periphery. — 
{P.  bicarinatus,  Say.) 


*  Conchologists  generally  regard  these  depressed  shells  as  being  dextral;  but  O.  A.  L.  Miirch 
offers  some  reasons  for  viewing  them  as  properly  sinistral  forms  (Couch.  Jour.  (Paris),  XI,  2d  ser.,  235). 
This  conclusion  seems  to  be  partly  sustained  by  the  form  of  the  young  of  some  American  species,  one 
of  which  was  described  by  Dekay  as  a  truncated  Physa.  On  the  other  band,  however,  monstrosities  of 
some  foreign  species  with  an  elevated  spire  are  generally  dextral. 
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3.  planoebella,  Haldeman. 

Shell  with  whorls  few,  and  aperture  campanulate. — {Planorbis 
campanulatus,  Say.) 

4.  taphius,  H.  and  A.  Adams. 

Shell  ventricose,  somewhat  irregular;  whorls  rounded  on  the 
outer  side,  prominent  or  subangular  around  the  rather  small,  deeply- 
excavated  umbilicus  of  the  left  side;  aperture  large,  obovate,  straight 
within. — {Planorbis  Andecolus,  d'Orbigny.) 

5.  menetits,  H.  and  A.  Adams  (rr  Anisus,  Beck,  not  Fitz.). 

Shell  depressed,  volutions  increasing  rapidly  in  size;  aperture 
suboval  ;  periphery  more  or  less  angular. — (P.  angulatus,  Phil.) 

6.  anisus,  Fitzinger  (=  Tropidiscus,  Stein.). 

Shell  strongly  depressed:  volutions  very  numerous;  periphery 
angular. — (P.  carinatus,  Midler.) 

7.  bathyomphalus,  Agassiz  (rz  Spirorbis,  Swainson,  not  Lamarck). 

Shell  discoid,  rounded  on  the  periphery:  whorls  numerous, 
closely  embracing  on  the  left  side,  exposed  on  the  right ;  aperture 
narrow,  crescentic ;  umbilical  cavity  on  the  left  side  narrow  and 
profound. — {Helix  contractu,  Linn.) 

8.  gyraulus,  Agassiz  (—  Nautilina,  Stein.). 

Shell  discoid,  slightly  convex  on  the  right  side,  flat  or  broadly 
concave  on  the  left ;  volutions  few,  rapidly  increasing  in  size,  obliquely 
depressed,  but  not  angular. — (P.  albus,  Midler.) 

So  far  as  at  present  known,  the  genus  Planorbis  seems  to  have  been  first 
introduced  during  the  Liassic  epoch;  it  is  also  known  to  have  been  repre- 
sented during  the  deposition  of  the  Wealden  formation.  Many  species  have 
likewise  been  found  in  the  fresh-water  Tertiary  deposits  of  various  countries  ; 
while  the  genus  seems  to  attain  its  greatest  development  at  the  present  time, 
and  is  widely  distributed,  particularly  in  northern  temperate  regions. 

Planorbis    convolutus,    M.  &  H 

Plate  42,  figs.  12,  a,  b. 
Planorbis  convolutus,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  120. 

Shell  attaining  a  large  size,  discoidal,  the  whorls  being  all  coiled  very 
nearly  in  the  same,  plane;  upper  and  lower  sides  moderately  and  nearly 
equally   concave,   and   exhibiting  about    four-fifths   of  each   whorl  ;    volutions 
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five  and  a  half  or  more,  increasing  rather  gradually  in  size,  rounded  on  the 
oilier  side,  concave  within,  and  slightly  more  broadly  rounded  above  than 
below  ;  sutures  well  defined. 

Greatest  diameter  of  largest  specimen  (which  is  not  complete  at  the 
aperture),  1.10  inches;    height  or  convexity,  0.38  inch. 

All  the  specimens  of  this  species  in  the  collection  are  smooth  silicious 
easts  of  the  interior,  retaining  scarcely  any  traces  of  the  surface-markings. 
On  some  of  the  larger  individuals,  a  few  obscure  undulations  of  growth  are 
sometimes  seen,  passing  around  the  whorls  very  oblicpiely  backward  from  the 
suture  on  the  upper  side,  apparently  parallel  to  the  direction  of  the  lines  of 
growth,  so  as  to  indicate  that  the  lip  extended  considerably  forward  above. 
The  aperture,  as  near  as  can  be  determined  from  transverse  sections  of  the 
whorls,  is  generally  a  little  oblique,  and  approaching  an  obovate  form,  the 
lower  side  being  narrower  than  the  upper,  and  the  inner  side  more  or  less 
sinuous. 

This  species  bears  considerable  general  resemblance  to  P.  rotundatus, 
Brard  (Deshayes,  An.  sans  Verteb.  Env.  Paris,  SuppL  II,  pi.  47,  figs.  1-5), 
but  presents  several  well-marked  differences,  being  more  concave  on  the 
upper  side,  and  having  its  whorls  more  rounded  above,  while  they  appear  to 
be  always  destitute  of  the  revolving  strife  of  that  species,  and  want  the  angle 
sometimes  seen  on  the  lower  side  of  those  of  P.  rotundatus.  The  form  of  its 
aperture  is  also  quite  different,  being  more  oblique,  and  higher  than  wide 
instead  of  wider  than  high. 

It  seems  to  be  more  nearly  related  to  a  Wyoming  species  described  by 
me  many  years  since,  under  the  name  P.  spectdbilis,  from  near  Fort  Bridger 
(see  plate  17  of  the  Palaeont.  of  King's  Survey  of  the  Fortieth  Parallel,  figs. 
13,  a-f,  not  yet  published),  and  at  one  time  I  had  concluded  that  the  Wyo- 
ming shell  might  belong  to  the  same  species.  A  more  critical  comparison, 
however,  leads  me  to  think  them  distinct ;  the  P.  spectabilis  having  constantly 
a  deeper  umbilicus,  and  differing  somewhat  in  the  form  of  its  aperture,  and 
some  other  details. 

Locality  and  position. — Little  Horn  and  Powder  Rivers,  Montana;  the 
specimens  were  brought  by  traders,  and  seem  to  have  been  found  loose;  but 
they  probably  either  belong  to  the  Judith  River  or  Fort  Union  beds.  They 
agree  most  nearly  in  their  state  of  preservation  with  the  fossils  from  the 
Judith  River  beds. 
08  II 
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P  !  a  11  o  r  b  i  s    ronvolutiis,    v  a  r . 

Plate  42,  figs.  11,  a-e. 

Fliis  form  differs  from  the  typical  specimens  of  P.  convolutus  chiefly  in 
having  its  whorls  less  compressed,  especially  on  t lie  upper  side.  It  is  also 
more  concave  on  both  sides,  and  its  aperture  appears  to  be  proportion- 
ally higher  and  less  oblique.  It  may  possibly  be  specifically  distinct ;  but 
with  the  specimens  yet  at  hand  for  comparison,  I  am  inclined  to  believe  it 
only  a  variety  of  the  last. 

Locality  and  position. — Same  as  last. 

Planorbis    (fiathyomplialus)   planoconvex  us,   M.  &  H. 

Plato  44,  figs.  9,  a,  b,  c. 

Planorbis fragilis,  Meek  aud  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  136.     (Not  F.fragilis, 

Danker,  1843.) 
Planorbis planoconvexus,  Meek  and  Hayden  (I860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  185. 

Shell  rather  large,  thin,  plano-convex,  the  upper  side  being  nearly  or 
quite  flat,  and  the  under  side  convex;  umbilicus  nearly  one-third  wider  than 
the  outer  whorl,  deep,  and  showing  a  part  of  each  inner  whorl;  sutures 
linear,  most  distinct  on  the  upper  side;  volutions  about  five  or  six,  flat  above, 
angular  around  the  upper  outer  margin,  and  convex  and  sloping  inward  below 
from  the  periphery  to  the  margin  of  the  umbilicus,  which  is  also  very  prom- 
inent or  obtusely  angular;  inner  side  forming  the  walls  of  the  umbilicus 
distinctly  concave,  each  whorl  rather  more  than  three-fourths  hidden  by  the 
succeeding  turn  on  the  underside;  aperture  subtrigonal,  or  unequally  four- 
sided,  the  upper  side  being  nearly  straight  and  horizontal,  the  lower  outer 
side  (which  is  oblique  and  about  of  the  same  length)  convex,  and  the  two 
shorter  inner  sides  next  the  umbilicus  and  the  succeeding  whorl,  concave; 
surface  marked  by  moderately  distinct  lines  of  growth. 

Greatest  breadth,  1.26  inches;  height,  0.38  inch. 

This  shell  is  remarkably  distinct  from  all  the  other  known  species  of 
this  country,  either  living  or  fossil.  Among  foreign  fossil  species,  its  nearest 
representative  known  to  me  is  P.  euomphalus  of  Sowerby,  from  the  English 
Eocene  deposits.  It  may  be  readily  distinguished,  however,  by  its  less  com- 
pressed form,  and  smaller  as  well  as  deeper  umbilicus.  Its  whorls  are  also 
more  angular  around  the  margins  of  the  umbilicus,  and  more  concealed  on 
the  under  side ;  while  their  inner  sides  forming  the  walls  of  the  umbilicus 
are  more  concave. 
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As  the  name  fragilis,  under  which  we  firsl  indicated  tliis  shell,  had  been 
previously  applied  I > \  Dr.  Dunker  to  a  recent  Planorbis,  il  became  necessary 
to  give  our  species  another  name,  consequently  we  changed  it  to  P.plano- 
cnnvexus  in  the  paper  cited  at  the  head  el' this  description. 

The  only  specimen  of  this  species  yet  seen,  consists  mamly  of  a  cast 
of  the  interior,  with  portions  of  the  thin  shell  attached.  It  has  evidently 
suffered  some  accidental  flattening  and  erosion  above,  which  has  also 
perhaps  given  greater  angularity  to  its  upper  peripheral  margin  than  is 
natural;   but  it  doubtless  had  these  characters  naturally  more  or  less  marked. 

Locality  and  position. — Fort  Berthold,  Dakota,  on  the  Missouri  River  ; 
from  the  Fort  Union  division  of  the  Brackish-  and  Fresh-water  Lignite 
series. 

Planorbis    i  B  a t  li  ,v  o  en  plialus)   amplexus,    M.  &  H. 

Plate  i-2,  li-s.  Hi,  „,h,b,(l,r. 

Planorbis  amplexus,  Meek  and  Hayden  (1S57),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  21. 
Helix  {Polygyra)  amplexus,  Meek  and  Hayden  (lsij(l),  ib.,  185. 

Shell  planorbicular ;  spire  flat,  or  very  nearly  so;  umbilicus  deep,  con- 
ical, and  about  as  wide  as  the  under  side  of  the  last  turn  ;  volutions  about 
six,  closely  coiled,  and  increasing  very  gradually  in  size,  very  narrow  and  a 
little  convex  above,  more  broadly  rounded  on  the  outer  side,  and  convex  and 
broad  below,  where  they  distinctly  overlap  each  other,  and  become  obtusely 
subangular  around  the  umbilicus;  suture  well  defined;  aperture  and  lip 
unknown  ;  transverse  section  of  the  whorls  obliquely  semi-lunar,  very  narrow, 
and  deeply  arcuate  on  the  inner  side;   surface  obscurely  striated. 

Greatest  breadth,  0.43  inch  ;  height,  0.15  inch  ;  breadth  of  outer  whorl 
on  the  upper  side,  0  08  inch;   breadth  of  same  on  the  under  side,  0.14  inch. 

Although  at  one  time  inclined  to  believe  that  this  shell  might  be  a  Poly- 
gyra with  the  lip  broken  away,  a  more  careful  examination  of  specimens 
showing  more  clearly  the  umbilicus  and  some  of  its  other  characters,  leads 
me  to  think  that  we  were  nearer  correct  in  first  referring  it  to  Planorbis  ;  or, 
in  other  words.  1  hat  it  more  probably  belongs  to  the  group  Bathyomphalus. 
Indeed,  it  seems  to  be  very  nearly  allied  to  the  existing  type  of  that  section, 
B.  contortus  (—  Helix  contortus,  Linn.). 

Locality  and  position. — From  the  Judith  River  group,  near  the  mouth 
of  that  stream,  on  the  Missouri,  in  Montana;  probably  belonging  to  the 
closing  part  of  the  Cretaceous  period. 
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PHYSID^E. 
Genus  BULINUS,  0.  F.  Miiller. 

Si/uon.— Bulinus,  Miiller  (1/81),  iu  Natnrforsch.  Stuck.,  XVI,  1.— Beck  (1S37|),  Iud.,  116  (as  a  subgenus). — 
H.  aud  A.  Adams  (1855),  Genera  Recent  Moll.,  II,  25!).— Binney  (1865),  Land  and 
Fresh-water  Shells  N.  Am.,  part  II,  97. — Tryon  (1865),  Am.  Jour.  Conch.,  11,9  (as  a 
subgenus  under  Physa). — Dall  (1870),  Ann.  Lye.  Nat.  Hist.  N.  Y.,  IX,  356  (not  Bulinus, 
Studer,  Hartm.,  and  others). 

Aplexa,  Fleming  (1H28),  British  An.,  276. — Beck  (1837),  Ind.,  116  (as  a  subgenus). 

Aplexus,  Gray  (1840),  in  Tnrton's  Man.  (2d  ed.),255. 

Diastropha  (Guild.),  Gray  (1840),  ib.,  16. 

Xauta  (Leach,  MS.),  Gray  (1852),  iu  Leach's  Synop.  Moll.  Brit.  Mus.,  110. 

EUjm. —  Vocab.  barb. 
Examp. — B.  hppnorum,  Linn. 

Shell  sinistral,  elongate-subovate,  and  thin;  spire  produced,  acuminate; 
aperture  narrow  and  more  or  less  produced  anteriorly  ;  inner  lip  generally 
nearly  or  quite  simple  ;   outer  lip  sharp  ;   surface  polished. 

This  genus  includes  species  nearly  like  some  of  those  of  the  genus 
Physa,  with  which  it  agrees  in  the  sinistral  character  and  general  appearance 
of  the  shell,  as  well  as  in  the  habits  of  the  animal — both  inhabiting  the  fresh- 
water ponds  of  this  country  and  Europe.  The  shells  of  Bulinus,  however, 
are  more  elongated,  and  have  a  more  acuminate  spire  than  those  of  Phym, 
while  the  animal  of  this  group  differs  from  that  of  Physa  in  having  its  man- 
tle-margin simple  instead  of  digitate.  Some  conchologists,  however,  only 
regard  these  differences  as  being  of  subgeneric  importance. 

This  genus  probably  dates  back  to  the  Wealden  epoch,  if  not  to  some- 
what earlier  times.  We  find  forms  agreeing  with  it  in  this  country  in  beds 
either  belonging  to  the  latest  Cretaceous  or  the  oldest  Tertiary  age.  Similar 
species  are  also  found  in  the  Lignite  formation  at  the  mouth  of  the  Rhone  in 
France.  Some  of  these,  such  as  Physa  Galloprovincialis,  P.  Gardanensis, 
and  P.  Drapernaudii  of  Matheron,  attain  quite  large  sizes. 

Bulinus   subelongatus,    M    &  H 

Plate  42,  figs.  13,  a,  b. 

PUijsa  subelongata,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Soi.  Philad.,  VIII,  120. 

Physa  (Aple.ra)  subelongata,  Meek  and  Hayden  (I860),  ib.,  431. 

Aplexa  subelongata,  Meek  ( 1866),  in  Conrad's  Smithsonian  Cheek-List  N.  Am.  F.ocene  Invert.  Fossils,  9. 

Shell  rather  large,  elongate-subovate  or  subfusiform ;  spire  elevated, 
pointed  at  the  apex  ;  volutions  six  to  six  and  a  half,  nearly  Hat,  suture  oblique, 
linear,  and   but  -slightly  impressed;   surface   smooth,  or  with   very   obscure 
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lines  of  growth;  aperture  apparently  rather  narrow;  columella  twisted  so  as 
apparently  to  form  a  moderately  distinct  fold  below. 

Length,  aboul  1.16  inches;  breadth,  near  0.53  inch. 

I  have  seen  but  a  single  specimen  of  this  shell  which  unfortunately  has 
most  of  the  outer  lip  broken  away,  and  the  columella  not  well  exposed.  Its 
surface  is  also  somewhat  worn,  so  that  it  is  possible  that  the  description  may 
require  some  modifications  when  better  specimens  are  obtained.  There  can, 
however,  be  no  difficulty  in  distinguishing  it  from  all  of  the  other  shells  yet 
known  in  these  rocks. 

It  is  evidently  related  to  several  elongated  species  figured  by  M.  Math- 
eron  from  the  Lignite  Tertiary  formations  of  the  southeast  of  France  (Cat. 
Method.,  pi.  o(i),  being  apparently  most  nearly  like  his  P.  Gardanensis,  but 
differing  in  having  a  proportionally  narrower  body-whorl  and  a  more  faintly- 
impressed  suture.  It  seems  to  have  a  rather  more  prominent  fold  on  the 
columella  than  is  common  in  this  genus.* 

Locality  and  position. — Judith  River  group,  at  the  mouth  of  Judith 
River,  on  the  Missouri,  in  Montana;  probably  belonging  to  the  closing  part 
of  the  Cretaceous  period. 

is  ii  1 3  ii  ii *.    longiusculus,    M.  &  H. 

Plate  43,  figs.  l(i,  «,  h. 

Flti/sci  longiiiseiila,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  119. 
I'hysa  (Aplexa)  longiuscula,  Meek  and  Hayden  (I860),  ib.,  4:51. 

Shell  narrow-subovate  ;  spire  rather  elevated,  pointed  at  the  apex  ;  volu- 
tions six  to  six  and  a  half,  nearly  flat  or  slightly  convex  ;  suture  distinct, 
though  not  deep;  surface  marked  by  rather  obscure  lines  of  growth  ;  aper- 
ture apparently  narrow-subovate,  acutely  angular  above,  and  narrowly  rounded 
below. 

Length,  about  0.56  inch  ;  breadth,  near,  0.27  inch  ;  apical  angle  nearly 
regular,  divergence  about  0.47°. 

Our  specimens  of  this  species  are  more  or  less  compressed,  and  have  the 
aperture  distorted,  so  that  I  am  not  able  to  characterize  it  as  fully  as  might 
be  desired.     The  aperture  seems  to  be  quite   narrow,  and  the  body-whorl 

*  This  species  agrees  in  size  and  pretty  nearly  in  form  with  one  I  have  described  from  the  Ter- 
tiary of  Wyoming,  under  the  name  Physa  Bridgerensis  (more  properly  Bulinus  Bridgerensis),  in  Hayden's 
Report  of  the  United  States  Geological  Survey  of  the  Territories  for  1872,  page  516.  Still  it  has  a  less 
ventricose  body-volution,  and  a  more  pointed  spire,  as  well  as  more  flattened  upper  volutions. 
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so  tapering  below  as  to  give  the  shell  almost  a  fusiform  outline:  this,  how- 
ever, may  be  to  some  extent  due  to  distortion. 

This  species  seems  to  be  related  to  the  recent  Bulinus  hypnorum,  but 
has  a  proportionally  broader  body-volution,  and  not  quite  so  produced  a  spire. 
These  differences,  however,  are  not  near  so  marked  as  would  appear  from  our 
figures,  which  are  represented  as  having  the  body-whorl  too  wide  and  the 
spire  too  short. 

Locality  and  position. — Lignite  series  of  the  Fort  Union  group,  three 
miles  below  Fort  Union,  Dakota;   probably  Lower  Eocene. 

Bulinus!    rhomboidens,    M.  &  H. 

Plate  43,  fig.  17. 
Pht/sa  rhomhoidea,  Meek  and  Hayden  (18.r>6),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  119. 

Shell  small,  rhomboid-subovate,  narrowing  abruptly  from  the  middle  to 
the  apex  of  the  spire,  which  is  rather  short  and  pointed  ;  volutions  four  and 
a  half  to  five,  convex,  last  one  rather  large,  and  moderately  ventricose  ;  suture 
well  defined  ;  aperture  narrow-subovate,  angular  above,  and  narrowly  rounded 
below;  columella  tortuous,  and  apparently  forming  a  small  fold;  surface 
marked  by  fine,  obscure  lines  of  growth. 

Length,  0.26  inch;  breadth,  0.15  inch:  length  of  aperture,  0.16  inch; 
breadth  of  same  0.07  inch :  apical  angle  slightly  convex,  divergence 
about  60°. 

This  may  possibly  lie  only  a  distorted  specimen  of  the  last-described 
species;  but  it  seems  to  have  a  shorter,  more  abruptly-attenuated  spire,  and 
a  rather  more  decidedly  ventricose  body-volution.  Both  specimens  are  dis- 
torted, however,  so  that  the  means  of  comparison  are  by  no  means  satis- 
factory. 

There  is  in  the  collection,  from  the  same  locality  and  bed,  a  much  larger, 
broken,  and  distorted  specimen," that  may  possibly  belong  to  this  species;  but 
additional  collections  are  necessary  to  clear  up  the  question  of  its  relations  to 
the  species  here  described. 

Locality  and  position. — Same  as  last. 
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ANCYLIDiE. 
Genus  ACROLOXUS,  Beck. 

Synon. — Ancylus  (sp.),  ot'soiue,  not  of  Geoffroy. 

Acrokixus,  Beck  (1837),  Ind.,  127. — H.  and  A.  Adams  (1855),  Genera  Recent   Moll.,  II,  263.— 

Chenu  (1859),  Man.  Moll.,  I,  4-U—  Biuney  (I860),  Land  and  Fresh-water  Shells  of  N. 
Am.,  part  II,  1-17. 
VelleHa  (1>Wk  Gray,  in  Turton'a   Man.  (2d  ed.,  -.'50):  and  (1842)  Synon.  Moll.  Brit.  Mns.,  71 
aod  91. 

Elym. — &npa,  apex  :   tofdf,  oblique. 
Type.— Ancylus  lacustris,  Linn. 

Shell  small,  (bin,  oval,  lira  pet-shaped,  non-spiral,  dextral ;  apex  usually 
near  the  middle,  and  directed  to  the  left;  aperture  large;   lip  thin. 

The  little  shells  of  this  genus  are  much  like  those  of  Ancylus,  with 
which  they  agree  in  their  habits,  being  fresh-water  mollusks,  found  inhabit- 
ing streams  and  ponds,  where  they  are  usually  seen  attached  to  the  steins 
and  leaves  of  aquatic  plants.  They  differ  from  that  genus,  however,  in  being 
always  dextral  instead  of  sinistral,  as  well  as  in  the  details  of  their  lingual 
dentition.  But  few  existing  species  are  known,  and  only  two  of  these  occur 
in  this  country — one  in  Oregon  (A.  Nuttallii,  Haldeman)  and  one  in  Ala- 
bama (A  fi/osus,  Conrad,  sp.). 

This  genus  probably  dates  back  to  the  Cretaceous,  or  oldest  Eocene, 
and  a  few  species  apparently  belonging  to  it  have  been  figured  from  later 
Tertiary  rocks. 

Acroloxus    in  i  ii  11 1 11  s . 

Plate  44,  tig.  10. 

VelMia  minuta,  Meet  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  120. 

Ancylus  (Acroloxw)  minutas,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  432. 

Shell  minute  or  very  small,  depressed,  extremely  thin  and  fragile ; 
extremities  rounded,  the  anterior  end  being  usually  a  little  wider  than  the 
other.  Apex  moderately  prominent,  obtuse,  located  between  the  middle  and 
the  left  posterior  side,  toward  which  it  is  directed.  Anterior  slope  Convex; 
left  posterior  slope  sometimes  slightly  concave;  surface  smooth,  or  only 
marked  by  extremely  fine,  obscure,  concentric  stria'. 

Length,  0.09  inch;   height,  0.03  inch;   breadth,  0.06  inch. 

The  specimens  of  this  species  yet  seen,  are  very  small,  and  generally 
distorted  or  otherwise  imperfect.  They  seem  to  present  some  slight  differ- 
ences of  form,  and  may  possibly  belong  to  more  than  one  species;   but  shells 
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like  these  present  so  lew  characters  upon  which  we  can  base  specific  distinc- 
tions, that  it  would  require  better  specimens  than  those  at  hand  to  estab- 
lish beyond  doubt  more  than  one  species. 

Locality  and  posit  ion. — Three  miles  below  Fort  Union,  in  the  Fort 
Union  Lignite  group  of  the  Upper  Missouri  ;  probably  Lower  Eocene. 

VITRINID^E. 

Genus  VITRINA,  Drapernaud, 

Synon.—Viirina,  Drap.  (1801),  Tab].,  33  aud  98;  and  (1805)  Hist.,  23,  3D,  and  119?—  Roissy  (1805),  Moll., 
V,  391.— Cnvier  (1812),  Aunalesdu  Mus.,  XIX ;  and  (1817)  Eigne  An.,  II,  405  (as  a  sub- 
genus).—Gray  (18211,  London  Med.  Rep.,  XV,  231;  and  (1840)  in  Turton's  Man.  (2d 
ed.),  118  ;  also  (1842)  Synon.  Moll.  Brit.  Mus.,  90  (as  a  genus).— Fleming  (1828),  Hist. 
Brit.  An.,  255  and  267— Desbayes  (1830),  Encyc.  Metb.,  Ill ;  and  (1832)  ib.,  1133.— 
Sowerby,  jr.  (1839),  Coneb.  Man.,  114.— Thompson  (1840),  Laud  and  Fresh-water  Moll. 
Ireland,  5.— Gray  (1840),  Turton's  Man.  (2d  ed.),  118.— H.  aud  A.  Adams  (1855),  Genera 
Receut  Moll.,  II,  120.— Biuney  (1869),  Laud  and  Fresh-water  Shells  N.  Am.,  part  I, 
26. — Tryon  (1866),  Mouogr.  Terrest.  Moll.  Am.  Jour.  Couch.,  II,  243;  and  of  numerous 
others. 

EelkoUmax  (part),  Fenissac  (1801),  Mem.  Soc.  MeU,  IV,  390. 

Semilimax,  Fe'russac  (1802),  Naturf.,  XXIX. 

ntiimis,  Montfort  (1810),  Conch.  Syst.,  II,  238. 

Hyalina,  Studr.  (1820),  System.  Verzeicb.,  11  (not  Sebum.). 

Limacina,  Hartm.  (1821),  Neue  Alpina,  I,  206  (not  Cuvier  and  others). 

Paga/ia,  Gist.  (1848),  Natg.,  168. 

Elym. —  Vitrum,  glass. 

Type. — Helix pellueida,  Midler. 

Shell  depressed,  imperforated,  thin,  glassy,  transparent,  with  a  short 
spire  composed  of  two  to  three  volutions,  which  increase  rapidly  in  size,  the 
last  one  being  dilated;  aperture  wide;  peristome  thin,  simple,  aud  often 
membranaceous. 

The  shells  of  this  genus  are  small  in  comparison  with  the  animal.  In 
the  recent  state,  they  are  very  thin  and  transparent,  and  the  animal  has  much 
the  same  habits  as  many  other  land-shells,  being  found  in  damp  places  among 
loose  earth,  grass,  moss,  dead  leaves,  &c.  The  animal  is  active,  and 
said  by  H.  and  A.  Adams  to  be  capable  of  leaping  several  inches  from  the 
ground*  when  suddenly  alarmed.  The  existing  species  are  numerous,  and 
widely  distributed  over  the  world.  Pfeiffer  enumerates  in  his  Monograph 
eighty-four  recent  species  from  Australia  and  South  America  alone.  They 
are  very  much  less  numerous  in  North  America,  only  three  species  being 
admitted  in  Mr.  Binney's  Smithsonian  Monograph. 

The  geological  range  of  the  genus  is  not  well  known.  In  the  Old  World, 
only  some  four  or  five  fossil  species  have  been  described,  and  all  of  these 
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from  Quaternary  or  the  latest  Tertiary  beds.  A  single  fossil  species,  appar- 
ently of  this  genus,  described  here,  came  from  the  latest  Cretaceous  or  the 
oldest  Tertiary  of  the  Upper  Missouri.  If  it  really  belongs  to  this  genus,  it 
would  be  the  most  ancient  species  yet  described,  so  far  as  I  am  informed. 

V  i  t  r  i  11  a  !    obliqna,    M.  &  H 

Plate  42,  figs.  10,  «,  b. 

Vitrina  ?  obliqna,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  134. 
Helix  obliqna,  Meek  and  Hayden  (1860),  ib.,  431. 

Shell  obliquely  subovate,  or  depressed-subglobose ;  spire  depressed; 
volutions  four,  increasing  rapidly  in  size,  especially  the  last  one,  convex  above 
and  below,  and  more  narrowly  rounded  on  the  outer  side ;  suture  well 
defined;  umbilical  region  (in  casts)  impressed,  or  very  slightly  perforated ; 
aperture  subcircular  ;   surface  unknown. 

Height,  0.48  inch ;   breadth,  0.66  inch. 

The  only  specimens  yet  seen  of  this  shell  are  mere  sandstone-casts,  and 
all  more  or  less  distorted.  The  typical  figured  specimen  has  much  the  gen- 
eral aspect  of  a  Vitrina;  but  other  more  distorted  specimens,  apparently  of 
the  same  species,  unquestionably  have  the  aperture  somewhat  contracted, 
the  lip  reflexed,  and  the  spire  more  elevated.  If  these  really  belong  to  the 
same  species,  it  would  not  agree  with  the  genus  Vitrina.  As  it  is  not  possible, 
with  such  specimens  as  have  yet  been  found,  however,  to  determine  satis- 
factorily its  generic  characters,  it  is  here  retained  doubtfully  under  that  genus. 

The  figured  specimen  of  this  species  probably  has  its  spire  a  little 
depressed  accidentally.  Indeed,  I  have  sometimes  suspected  that  all  of  the 
specimens  referred  more  or  less  confidently  to  this  species  may  possibly 
be  only  distorted  examples  of  the  form  described  in  another  place  under  the 
name  Helix  vetusta. 

Locality  and  position. — Mouth  of  Judith  River;  from  the  Judith  River 
group;  probably  belonging  to  the  closing  part  of  the  Cretaceous  period. 

Genus  HYALINA,  Ferussac. 

Synoii.—Hi/aliua,  Ferussac*  (1819),  Prodr.,  40.— Rang  (1829),  Man.,  163  (section  of  Helicella).— Gray  (1840), 
Turton's  Man.  (2d  ed.),  165;  and  (1842)  Synon.  Brit.  Mas.,  90.— Albers  (1850),  Die 
Hiliceen,  66;  and  (1866)  ib.  (von  Marten's  ed.),  67.— Bland  (1864),  X.  Y.  Lye.  Nat. 
Hist.,  VIII.— Morse  (1864),  Jour.  Portland  Soc.  N.  Hist.,  I,  12.— Tryon  (1866),  Am. 
Jour.  Coucb.,  II,  241  aud  246.— Biuuey  (1869),  Land  and  Fresh-water  Shells  N.  Am., 
29.— Gould  (1870),  Invert.  Mass.  (Binney  ed.),  394  ;  and  of  many  others  (not  of  Schum., 
1817,  or  Studer,  1820). 

*  Fe'russac,  I  believe,  at  first  wrote  the  name  Hyaline. 
09  H 
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Polita,  Held.  (1837),  Isis,  916. 

Vitrea,  Fitz.  (1833),  Verz.,  99. 

Hyallniu,  Agassiz  (1837),  Nouv.  Me'm.  Soc.  Helv.,  I,  ap.  Charp.,  13. 

Lucilla,  Lowe  (1852),  Ann.  and  Mag.  N.  H.,  IX,  115. 

Eiym. — viXivoc,  glassy. 
Examp. — Helix  cellaria,  Milller. 

Shell  small,  or  attaining  a  medium  size,  shining  and  vitreous,  varying 
from  subdiscoidal  to  depressed-subglobose ;  axis  perforated,  moire  or  less 
umbilicated,  or  with  umbilicus  closed  ;  volutions  from  four  to  about  six, 
increasing  regularly  in  size,  not  angular  on  the  periphery,  last  one  not  declin- 
ing at  the  aperture,  which  is  generally  lunate  or  rounded-sublimate. 

The  species  of  this  genus,  like  those  of  several  allied  groups,  are  gener- 
ally rather  small,  and  have  a  thin,  shining,  vitreous  shell,  with  a  thin,  simple 
lip,  and  a  more  or  less  rounded-lunate  aperture.  Like  many  other  land- 
mollusks,  the  existing  species  are  found  in  damp,  shady  places. 

Very  widely  different  opinions  exist  in  regard  to  the  limits  of  this  genus, 
and  the  groups  that  ought  or  ought  not  to  be  included  as  sections  or  sub- 
genera under  it.  Mr.  Tryon,  who  has  published  a  valuable  monograph  of  the 
Terrestrial  Mollusca  of  the  United  States,  only  admits  two  sections  among 
our  species.  These  are  Hyalina  proper,  and  Omphalina,  Rafinesque ;  while 
some  other  authors  place  the  latter  group  as  a  section  of  the  distinct  genus 
Zonites,  Mont  fort. 

Mr.  Binney,  however,  who  has  also  devoted  much  attention  to  the  study 
of  the  North  American  land-shells,  includes  as  subgenera,  under  the  genu-; 
Hyalina,  the  following  groups  among  our  species :  Hyalina  proper,  Mesom- 
phix,  Raf,  Conulus,  Fitzinger  and  Gastrodonta,  Albers  ;  while  Mr.  Tryon  and 
some  others  range  Mesomphix  as  a  distinct  genus,  including  under  it  Conulus 
and  Gastrodonta  as  subgenera.  Professor  Morse  has  also  (as  I  would  think 
correctly)  separated  two  of  the  species  included  by  Mr.  Binney  as  types 
of  new  genera.  On  the  other  hand,  Dr.  Albers,  a  distinguished  German 
Conchologist,  not  only  includes,  as  sections  of  this  genus,  Hyalina  proper, 
Mesomphix,  and  Gastrodonta,  but  three  other  sections  (Morchia  and  Edusa, 
Albers,  and  Ammonceras,  Pfeiffer). 

1  have  not  studied  the  Helicillid/e,  however,  with  sufficient  care  to  pre- 
tend to  decide  where  others  with  far  better  facilities  have  differed  so  widely ; 
but,  judging  from  all  analogy,  I  am  rather  inclined  to  concur  with  those  who 
restrict  the  genera  to  the  narrowest  limits. 
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In  regard  1o  the  distribution  of  the  species  among  the  various  groups 
above  mentioned,  as  well  as  other  allied  sections,  whether  viewed  as  genera 
or  subgenera,  equally  divergent  views  are  entertained  among  high  author- 
ities, the  same  species  being  in  some  cases  placed  by  the  same  author  under 
groups  that  he  considers  different  genera.  This  is  more  especially  the  case 
with  regard  to  the  distribution  of  American  species  by  European  authors, 
as  has  been  shown  by  Mr.  Bland,  of  New  York. 

Where  such  discordant  views  exist  in  regard  to  the  classification  of 
existing  species,  of  which  not  only  perfect  specimens  of  the  shells,  but  even 
where  the  living  animals  can  be  examined,  it  will  be  readily  understood  that 
the  study  of  imperfect  fossil  specimens  is  very  far  from  satisfactory.  In  such 
cases,  we  can  only  dispose  of  species  provisionally,  as  may  seem  most  prob- 
ably correct,  with  the  consciousness  that  a  few  additional  collections  in  a 
better  state  of  preservation  may,  at  any  moment,  show  our  classifications  of 
species  in  such  groups  to  be  faulty. 

The  difficulty  in  distinguishing  this  from  several  allied  groups  (espe- 
cially among  fossil  species)  renders  it  very  doubtful  at  what  exact  geolog- 
ical period  the  genus  Hyalina  was  introduced.  I  have  the  impression,  how- 
ever, that  it  occurs  in  the  far  West  in  beds  belonging  to  the  latest  division 
of  the  Cretaceous.  It  is  certainly  represented  in  Tertiary  rocks,  but  seems 
to  attain  its  maximum  development  at  the  present  time.  The  existing  species 
are  rather  widely  distributed,  being- found  in  Europe,  North  America,  and 

the  West  Indies. 

Hyalina?    occidentalis,    M    &  H 

Plate  42,  figs.  6,  a,  6,  c,  d. 

Helix  occidentatis,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  135. 
Helix  Nebrascensis,  Meek  and  Hayden  (18G0),  ib.,  431. 

Shell  depressed-orbicular;  volutions  three  and  a  half  to  four,  narrow 
and  convex  above,  prominently  rounded  or  subangular  around  the  superior 
outer  margin,  and  ventricose  below;  suture  well  defined;  surface  marked 
with  fine,  regular,  obscure,  transverse  lines,  apparently  not  crossed  by  revolv- 
ing strise;  umbilicus  deep,  conical,  and  about  half  as  wide  as  the  under  side 
of  the  outer  whorl  at  the  aperture,  which  is  subcircular  or  obliquely  ovoid, 
and  moderately  sinuous  on  the  inner  side  for  the  reception  of  the  penulti- 
mate whorl. 

Greatest  breadth,  0.33  inch;  height,  0.21  inch;  greatest  diameter  of 
the  aperture,  0.16  inch;  breadth  of  same,  0.14  inch. 
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It  is  not  possible  to  determine  beyond  doubt,  from  the  specimens  we 
have  yet  seen,  whether  this  species  is  a  true  Hyalina  or  a  member  of  some 
of  the  allied  groups.  As  near  as  can  be  determined  from  our  specimens,  it 
agrees  rather  nearly,  in  form  and  size,  though  the  transverse  striae  on  the 
upper  side  of  the  whorls  are  rather  stronger  and  more  regular  than  we 
usually  see  in  that  genus.  Impressions  left  upon  internal  casts  show  that 
the  lip  is  thin  and  simple. 

In  its  general  appearance,  this  species  resembles  Helix  omphalus  of  F.  E. 
Edwards  (Monograph  Eocene  Moll.,  part  ii,  p.  69,  pi.  x,  fig.  5,  Palaeont.  Soc), 
but  its  spire  is  rather  more  depressed,  and  the  volutions  more  prominent  near 
the  umbilicus,  while  its  aperture  is  broader  and  less  sinuous  on  the  inner 
side.  It  seems  not  to  be  very  nearly  allied  to  any  of  our  recent  species,  and 
is  quite  unlike  any  of  the  other  fossil  forms  )et  known  from  the  Upper  Mis- 
souri rocks. 

Locality   and  position. — Mouth    of  Judith    River,   Montana ;  from   the 

Judith  River  estuary  beds,  probably  belonging  to  the  latest  member  of  the 

Cretaceous. 

Hyalina!    Evan  si,    M.  &  H. 

Helix  Ecansi,  Meek  and  Hayden  (1660),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  XII,  175. 

Fig.  68.    Fig.  69.    Fig. 70.  Shell  small,  depressed-subglobose  ;  volutions  four 

CZ-'O *" "USu'f'^w-®^    ant^  a  na^  *°  ^ve'  narrovv>  and  a  little  convex  above, 
rounded  on  the  outer  side,  and  ventricose  below ;  each 

Hi/alina  Evansi. 

Fig.  68.  A  side  view,  show-   turn  slightly  embracing  on  the  upper  side,  and  below 
ing  aperture  and  spire.      COveriiisr  nearly   the   whole   breadth    of  the   next  one 

Fig.  69.  Upper  side.  / 

Fig. 70.  Under  side,  show-   within;     umbilicus    moderate,    or    in    some    instance 

ing  umbilicus.  .  .r  .,   ,      j  •■  ■,  c  ,i 

appearing  as  it  it  had  been  covered  ;  surtace  apparently 
smooth  ;    aperture  obliquely  lunate-semicircular. 

Height,  0.18  inch  ;  breadth,  0.30  inch. 

This  species  may  be  readily  distinguished  from  the  last  by  its  more 
deeply  embracing  whorls.  This  latter  character  gives  quite  a  different  form 
to  the  aperture,  which  is  much  narrower  and  more  arcuate  than  that  of  H. 
occidentalis.  The  shell  under  consideration  also  has  a  rather  more  prominent 
spire,  and  about  one  whorl  more,  although  smaller  than  the  last.  The  only 
three  specimens  seen  are  casts  of  the  interior,  with  some  of  the  thin  shell 
remaining.  Two  of  these  show  some  appearance  of  having  the  umbilicus 
occupied  by  a  lump  or  callus ;   but  this   may   be  merely   some  foreign  body, 
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accidentally  placed  there,  as  nothing  of  the  kind  is   seen  in  the  third.     If 

I  his  is  a  natural  callus,  however,  (he  species  would  of  course  belong  lo  some 
widely  removed  genus  from  Hyalina. 

Locality  and  position. — Same  as  preceding. 

HELICIDiE. 

Genus  HELIX,  Linnaeus. 

Synon.— Helix,  Linu.  (1758),  Syst' Nat.,  768.— Miiller  (1774),  Hist.  Venn.,  11,12;  and  (1776)  Zool.  Dan. 
Prodr.,  xxx  and  239.— Brug.  (1789),  Encyc.  M6th.,  I,  xvi—  Cuvier  (1798),  Tab.  Elcm., 
396.— Lam.  (1801),  Syst.  An.,  93  (not  1799).— Moutfort  (1810),  Couch.  Syst.,  II,  230.— 
H.  and  A.  Adams  (1855),  Genera  of  Recent  Moll.,  11,188;  and  of  numerous  other 
authors,  at  various  dates,  and  with  various  limits. 

Pomatia,  Bolten  (1798),  Mus.  (ed.  2a,  1819,  52).— Beck  (1837),  Iud.,  43.— Gray  (1840),  in  Tnrton'a 
Man.  (2d  ed.),  137.— Albers  (1860),  Die  Heliceen,  140  (as  a  subgenus  under  Helix). 

Lucena,  Hartm.  (1821),  in  Neues  Alp.,  I,  208  (not  Oken  1815). 

Caniareus,  Risso  (18261,  Hist.,  IV,  64.— Beck  (1837),  Ind.,  44. 

Cwnatoria,  Held  (1837),  in  Oken's  Isis,  910. 

Galaxias,  Beck  (1837),  Iud.,  42.— II.  and  A.  Adams  (1855),  Genera  Recent  Moll.,  II,  189  (as  a  sub- 
genus under  Helix). 

Camama,  Albers  (1850),  Hel.,  85—  H.  and  A.  Adams  (1855),  Genera  Recent  Moll.,  II,  189. 

Etym. — f/.if,  spiral. 

Exatiip. — Helix  pomatia,  Linmcus. 

Shell  more  or  less  globose  or  subturbinate,  imperforate  or  umbilicate, 
the  umbilical  perforation  being  sometimes  covered  in  the  adult  by  the  expan- 
sion of  the  inner  lip  ;  spire  depressed  or  sometimes  moderately  prominent; 
volutions  convex,  the  last  one  being  ventricose,  and  generally  deflected  at  the 
aperture,  which  is  more  or  less  lunate-suborbicular ;  peristome  generally 
thick  and  reflexed,  rarely  thin  and  simple  ;  columellar  margin  dilated,  and  not 
dentate. 

The  above  diagnosis  and  synonymy  are  intended  to  include  the  follow- 
ing sections  : 

1.  helix,  Linn,  (typical). 

Shell  more  or  less  nearly  globose,  imperforate,  or  with  perfora- 
tion covered ;  peristome  patulous  or  reflexed ;  columellar  margin 
dilated  and  callous. — (Type  as  already  cited.) 

2.  galaxias,  Beck. 

Shell  globose,  umbilicate;  aperture  generally  shining  within; 
peristome  thick,  expanded,  reflexed,  or  rarely  simple,  obtuse  with 
margins  approximated,  and  often  united  by  a  callus;  columella  dilated, 
and  somewhat  covering  the  umbilicus. — (Helix  globulus,  Miiller.) 
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3.  CAMiENA,  Albers. 

Shell   varying    from    subturbinate  to   more    or   less  depressed- 
subglobose,   umbilicated  ;    spire  obtuse,   moderately   prominent;  last 
turn    often    angulated  ;    peristome   thin    or   a    little    thickened,    and 
expanded  with  contiguous  margins,  and  base  expanded  or  reflexed. — 
{Helix  asperella,  Pfr.) 
From  the  foregoing,  it  will  be  seen  that  I  adopt  this  genus  and  its  sec- 
tions almost  precisely  as  used  by   the  Messrs.   H.  and  A.  Adams  in  their 
work  on  the  Genera  of  Recent  Mollusca.     This,  however,  is  not  done  from 
an  entire  conviction  that  no  better  arrangement  could  be  devised,  but  because 
I  prefer  to  follow  reliable  authority,  in  the  absence  of  the  necessary  material 
and  time  to  enter  upon  an  especial  study  of  a  great  family  of  shells,  which, 
although  immensely  developed   at  the  present  time,  played  a  comparatively 
unimportant  part  among  extinct  forms  ;  while,  even  of  the  latter,  I  have  but 
few  species  to  dispose  of. 

It  should  be  stated,  however,  here,  that  very  widely  different  views  in 
regard  to  the  limits  of  this  genus  are  entertained  among  high  authorities  on 
recent  Conchology.  This  will  be  the  better  understood  when  it  is  stated 
that,  while  H.  and  A.  Adams  only  admit  the  three  sections  already  mentioned, 
Albers,  who  has  devoted  especial  attention  to  the  study  of  this  and  allied 
groups,  includes  as  sections  or  subgenera  under  the  genus  Helix  alone,  an 
almost  interminable  list  of  about  eighty-eight  subordinate  groups,  designated 
by  as  many  different  names.  Without  pretending,  however,  to  have  devoted 
much  time  to  the  study  of  the  existing  forms  of  this  group,  I  would  merely 
state  that  it  seems  more  philosophical,  and  more  in  accordance  with  the 
views  of  the  best  systematists  in  other  departments  of  natural  history,  as 
well  as  much  more  convenient,  to  treat  a  considerable  portion  of  the  groups 
included  as  sections  of  this  genus  by  Albers,  as  separate  genera  and  sections 
of  the  same,  more  nearly  in  accordance  with  the  arrangement  adopted  by  H. 
and  A.  Adams.  This  lias  already  been  done  by  Professor  Morse,  Mr.  Tryon, 
and,  to  a  less  extent,  by  some  others,  in  classifying  American  types. 

In  "regard  to  which  particular  one  of  the  allied  groups  should  inherit  the 
old  generic  name  Helix,  or,  at  any  rate,  which  should  be  regarded  as  the 
typical  section  of  this  genus,  some  differences  of  opinion  exist.  As  originally 
used   by   Linnaeus  in    175S,  the   genus  can   hardly   be  said  to   have  had  any 
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definite  limits,  as- his  diagnosis  was  far  from  satisfactory,  while  he  included 
numerous  species  belonging  to  a  number  of  widely  distinct  genera,  according 
to  modern  classifications,  without  mentioning  any  one  as  the  type.  In  1774, 
and  again  in  1776,  Miiller  used  the  name  Helix  to  include  nearly  as  wide  a 
range  of  types.  Cuvier,  bowever,  in  1798,  only  ranged  three  species  under 
it,  the  first  of  which  was  Helix  pomatia,  Linnauis,  the  typical  form  of  the 
genus  as  here  understood  ;  but  as  his  other  two  species  belong  to  two  dis- 
tinct genera,  according  to  later  classifications  (though  Albers  includes  all 
three  of  these  types  as  sections  of  this  genus),  he  can  hardly  be  regarded  as 
having  restricted  the  genus  to  exact  limits,  or,  in  other  words,  as  having 
settled  the  question  in  regard  to  what  particular  species  is  to  stand  as  the 
type  of  the  genus.  In  1799,  however,  Lamarck  adopted  this  genus  in  his 
Prodromus,  and  cites  but  the  single  example  Helix  nemoralis,  Linnaeus; 
though  two  years  later  he  again  used  it  with  H pomatia  as  his  only  example. 

I  am  not  sure  of  having  seen  all  the  works  necessary  to  settle  the  ques- 
tion whether  or  not  any  other  author  had  used  this  genus  in  a  way  to  restrict 
it  to  any  one  properly-limited  genus,  before  Lamarck's  citation  of  H.  nemoralis 
as  his  typical  example  in  1799;  but  if  this  had  not  been  done,  I  should 
think,  according  to  the  most  generally-accepted  rules  of  nomenclature,  that 
the  name  Helix  ought  to  adhere  to  the  group  including  H.  nemoralis,  which 
group  is  now  generally  known  under  Montfort's  name  Aeavus.  This  change, 
if  it  should  be  made,  would  therefore  require  the  group  here  under  consider- 
ation to  take  the  name  Pomatia,  or  some  one  of  the  later  names  cited  in  the 
synonymy.  Not  having  at  hand  all  the  necessary  facilities,  however,  for 
tracing  out  fully  the  complicated  synonymy  and  history  of  this  genus,  of 
course  no  such  innovation  will  be  proposed  here. 

Although  this  genus  is  here  defined  in  a  restricted  sense,  it  must  be 
confessed  that  practically,  in  classifying  fossil  species  in  the  mutilated  and 
distorted  condition  in  which  specimens  are  usually  found,  we  are  often  com- 
pelled to  refer  to  it  forms  which  probably  could  not  be  properly  included  in 
it  as  here  restricted,  and  thus  we  have  to  give  it  provisionally  wider  limits. 

It  is  not,  I  believe,  positively  known  that  this  genus  dates  back  further 
than  the  Tertiary  epoch,  though  we  may  have  to  refer,  at  least  provisionally 
to  it,  forms  from  beds  in  the  far  West  that  may  prove  to  belong  to  the 
Upper  Cretaceous. 
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Helix  vctusla,   M.  &  H. 

Plate  42,  figs.  7,  a,  b. 

Helix  ritrinoides,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  135  (not  H.  ritrinoides, 

Desbayes,  1830). 
Helix  retusta,  Meek  aud  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  431. 

Shell  subglobose,  breadth  and  height  nearly  equal,  or  the  former  some- 
what greater  than  the  latter;  spire  rather  prominent;  volutions  about  four, 
increasing  rather  rapidly  in  size,  last  one  ventricose,  rounded,  and  slightly 
constricted  at  the  aperture;  umbilical  depression  (in  casts)  small,  probably 
closed  by  the  spreading  of  the  inner  lip ;  aperture  higher  than  wide,  appar- 
ently subovate,  a  little  oblique,  and  somewhat  declining ;  lip  reflexed ;  suture 
well  defined.      (Surface  unknown.) 

Height,  0.40  inch ;  breadth,  0.43  inch  ;  length  of  aperture,  0.26  inch ; 
breadth  of  same,  0.20  inch.  Other  specimens  of  apparently  the  same 
species  are  nearly  twice  as  large  as  the  figured  and  measured  example. 

I  have  only  seen  casts  of  this  species,  and  consequently  know  nothing 
of  its  surface-markings.  The  constriction  mentioned  in  the  body-whorl  near 
the  aperture  may  possibly  have  been  produced  in  the  cast  by  an  internal 
thickening  of  the  lip,  though  it  has  the  appearance  of  having  been  accom- 
panied by  a  corresponding  constriction  of  the  exterior,  around  the  reflected 
margin.  There  are  also  on  the  cast  apparently  some  indications  of  an 
obscure  mesial  linear  angle  on  the  outer  side  of  the  body-whorl,  which 
angle,  however,  becomes  obsolete  near  the  aperture. 

As  stated  in  another  place,  it  is  barely  possible  that  the  form  described 
in  this  report  under  the  name  Vitrina  ohliqua  may  bean  accidentally-depressed 
specimen  of  this  species ;  though  I  think  not,  as  that  type  seems  to  have  its 
body-volution  more  rapidly  expanded. 

The  shading  on  our  figure  7,  b,  plate  42,  of  this  species,  gives  an  appear- 
ance of  obscure  revolving  striae,  that  do  not  exist  on  the  specimens,  all  of 
which  are  mere  internal  casts. 

Locality  and  position. — Mouth  of  Judith  River,  on  the  Missouri;  from 
the  Judith  River  Fresh-  and  Brackish-water  beds;  probably  belonging  to  the 
closing  period  of  the  Cretaceous. 
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Genus  THAUMASTUS,  Albers. 


Si/non. — Bulimus  fap.),of  many  authors. 

Thaumastus,  Albers  (1860),  Die  Heliceeu,  von  Marten's  ed.,  215  (proposed  as  a  subgenus  under 
Bulimulua).— Tryon  (186G),  Am.  Jour.  Conch.,  Ill,  1G7  and  170  (as  a  genus).— Binney 
(1869).  Land  and  Fresh-water  Shells  of  N.  Am.,  part  I,  Pulmonata,  199  (as  a  subgeuus 
under  HiiJimitlus). 

FAym. — i9av/ia<7rof,  strange. 

Type. — Bulimus  Sarttvegi,  Pfeiffer. 

Shell  narrow-subovate  to  ovate-subfusiform,  imperforate  or  rimate; 
surface  nearly  smooth,  in  the  recent  state  whitish,  sometimes  variegated  with 
brown  dashes  or  stripes;  aperture  ovate;  outer  lip  obtuse,  straight  or 
slightly  expanded;  inner  lip  reflexed,  and  more  or  less  appressed  ;  columella 
twisted. 

This  group  is  generally  regarded  as  a  subgenus  under  Bulimulus,  where 
it  was  ranged  by  Albers  as  the  sixth  of  nineteen  sections  recognized  by  him 
under  that  group.  I  do  not  pretend  to  have  thoroughly  investigated  these 
groups ;  but  it  seems  to  me,  practically  at  least,  more  convenient  to  use  this 
section  as  a  distinct  genus,  as  has  been  done  by  Mr.  Tryon. 

In  regard  to  the  geological  range  of  this  genus,  little  can  be  said.  The 
species  hereinafter  described  came  from  beds  apparently  of  older  Eocene 
age.  Several  species  resembling  this  group  have  been,  figured  from  rocks  of 
that  and  later  Tertiary  ages  at  different  foreign  localities.  The  genus,  how- 
ever, seems  to  attain  its  greatest  development  at  the  present  time.  Albers 
enumerates  under  it  fourteen  recent  species,  exclusive  of  three  or  four  others 
included  by  Mr.  Tryon,  who  ranges  six  North  American  species  in  this  group. 
The  recent  species  seem  to  be  all  American,  and  occur  in  both  North  and 
South  America ;  those  found  in  North  America  occur  in  Mexico,  Texas,  and 

California 

Th  a  ii  mast  us   limnaeiformis,   M.  &  H. 

Plate  44,  figs.  8,  a,  u,  c,  d. 

Bulimus  limnaeiformis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  118.      ' 
Bulimus  Xetrasccnsis,  Meek  and  Hayden  (1856),  ih. 

Shell  small,  narrow-subovate,  rather  solid  ;  spire  moderately  elevated,  a 
little  obtuse  at  the  immediate  apex;  volutions  five  to  six,  moderately  convex; 
suture  distinct:  surface  polished,  and  only  marked  by  very  fine,  nearly  obso- 
lete lines  of  growth;  aperture  narrow-subovate,  a  little  oblique,  angular 
above  and  narrowly  rounded  below,  usually  a  little  shorter  than  the  spire; 
70  H 
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intier  lip  very  slightly  thickened  and  reflected  below,  extremely  thin  above ; 
outer  lip  sharp  ;  columella  imperforate,  and  somewhat  twisted. 

Length  (of  a  medium-sized  specimen),  0.55  inch;  breadth,  0.26  inch; 
length  of  aperture,  0.25  inch;  breadth  of  same,  0.12  inch;  apical  angle 
convex,  divergence  varying  with  age,  from  about  38°  to  45°. 

This  species  bears  some  general  resemblance  to  Bulimus  Floridanus  of 
Conrad  (Am.  Jour.  Conch.,  I,  144,  pi.  11,  fig.  11),  from  the  Upper  Eocene 
at  Tampa  Bay ;  but  it  is  less  elongated,  and  has  a  less  elevated  'spire,  and 
less  angular  aperture  than  Mr.  Conrad's  species,  while  it  also  differs  in  its 
smoother  surface. 

I  have  seen  a  recent  shell  much  more  nearly  resembling  our  species, 
figured  under  the  name  Spiraxis  limnceiformis,  Shuttleworth ;  but  it  has  a 
more  ventricose  body-volution  and  proportionally  longer  aperture  than  our 
species,  and  differs  in  having  its  columella  twisted  in  the  form  of  a  prominent 
fold. 

Locality  and  position. — Opposite  the  mouth  of  Yellowstone  River,  North- 
western Dakota ;  from  the  Fort  Union  Lignite  group ;  probably  Eocene. 

Genus  COLTJMNA,  Perry. 

Synon.— Columna,  Perry  (1811),  Conch.,  pi.  51*;— Sebum.  (1817),  Ess.,  188— Moller  (1832),  in  Oken's  Isis, 

129.— Beck  (1837),  Iud.,76.— H.  and  A.  Adams  (1855),  Genera  Recent  Moll.,  II,  134  — 

Tryon  (1866),  Am.  Jour.  Conch.,  II,  297.— Binney  (1869),  Land  and  Fresh-water  Shells 

of  North  America,  part  1, 189. 

Acicula  (lea  Aiguilles),  Blainv.  (1825),  Malac.,  456  (as  a  section  of  Aehatina);    not  Acicula  of 

Hartmanu  or  Risso. 
Shodea,  H.  and  A.  Adams  (1855),  Genera  Recent  Moll.,  II,  135  (as  a  subgenus  under  Columna).-— 
Biuney  (1869),  Land  and  Fresh-water  Shells  of  North  America,  part  1, 190. 

Etym. — Columna,  a  pillar  or  column. 
Type. — Aehatina  columna,  Muller.t 

Shell  much  elongated,  cylindrical  or  terete,  dextral  or  sinistral ;  surface 
nearly  smooth,  or  decussately  granular;  apex  obtuse;  volutions  convex  or 
flattened,  lower  ones  generally  constricted  at  the  suture,  last  sometimes  angu- 
lar below;  aperture  auriculiform,  comparatively  small;  columella  not  prop- 
erly perforated,  but  spirally  twisted  so  as  to  form  an  open  canal  all  the  way 
up  the  spire,  and  abruptly  truncated  at  the  base;  lip  simple,  straight,  and 
acute. 


*  Perry's  Conchology  is  not  paged,  and  consequently  I  cannot  cite  the  particular  page  on  which 
his  description  occurs. 

t  Perry's  type  was  Aehatina  columna,  Miiller,  which  is,  I  believe,  considered  a  Eynonym  of  C. 
flammca,  Marty n. 
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II.  and  A.  Adams  have  divided  the  recent  species  of  this  genus  into  the 
follow  iiiy  two  subgenera: 

1.  columna,  Perry  (rr  Acicula,  Blainv.). 

Shell  sinistral,  with  volutions  generally  convex,  last  turn  not 
angular  or  excavated  below. — (Type  as  already  cited.) 

2.  rhodea,  H.  and  A.  Adams. 

Shell  dextral,  very  slender  and  elongate-cylindrical ;  last  turn 
flattened,  carinated  below  the  middle,  and  excavated  below  the  carina; 
columella  thickened,  and  subtruncated  at  the  base. — (C.  Califomica, 
Pfeiffer.) 

These  two  sections,  looking  at  the  recent  species  only,  would  seem  to 
present  sufficiently  well-marked  differences  to  rank  as  distinct  genera. 
When  we  come  to  compare  some  of  the  intermediate  extinct  species,  how- 
ever, such  as  C.  columnella,  Deshayes  (sp.),  and  C.  Rillyensis,  Boissy  (sp.), 
from  the  Paris-basin  Tertiary,  in  which  forms  the  lower  volutions  are  flat- 
tened, and  the  last  one  subangular  below,  the  Rhodea  group  will  be  seen  to 
be  less  strongly  separated  from  the  typical  form  of  the  genus  than  would 
appear  from  a  mere  comparison  of  the  living  species  only. 

Unless  the  following-described  species  may  belong  to  the  upper  beds 

of  the  Cretaceous,  this  genus  would  seem  to  have  been  introduced  during  the 

Eocene  epoch.     The  three  living  typical  species  are  found  on  Prince's  Isle, 

west  coast  of  Africa,  and  another  in  Madagascar.     The  type  of  the  section 

Rhodea  occurs  in  California,  and  was  described  by  Pfeiffer  under  the  name 

Achatina  Califomica. 

C  o  I  ii  in  ii  a   teres,    M.  &  H. 

Plate  44,  figs.  11,  a,  b. 

Bulimus  ?  teres,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  117  (not  B.  teres,  Oliv., 

Voy.,417,tab.  17,  fig.  6). 
Columna  1  teres,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  431. 

Shell  small,  sinistral,  much  elongated, 'terete ;  volutions  twelve  to  thir- 
teen, compactly  coiled  and  increasing  very  gradually  in  size,  a  little  convex 
near  the  upper  extremity  of  the  spire,  but  flattened  farther  down  ;  suture 
linear,  and  rather  faintly  marked  between  the  lower  whorls,  but  more 
distinct  above;  surface  marked  by  fine  obscure  lines  of  growth,  which  cross 
the  whorls  nearly  at  right  angles  to  the  suture.      (Aperture  unknown.) 

Length,  0.72  inch;    breadth,  0.17  inch. 
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The  figured  specimen  is  the  only  one  in  the  collection  certainly  known 
to  belong  to  this  species.  It  has  been  distorted  somewhat  by  compression, 
which  gives  slightly  greater  breadth  to  the  lower  volutions  than  is  natural. 
It  may  be  compared  with  Achatina  Rillyensis,  Boissy,  from  the  Inferior 
Lacustrine  beds  of  the  Paris  basin,  which  species  seems  to  be  a  true  Columna. 
Our  shell,  however,  when  not  distorted,  has  its  lower  volutions  merely  flat- 
tened or  slightly  convex,  and  not  concave,  and  the  suture  between  them 
much  more  oblique.  Judging  from  the  form  of  its  last  volution,  its  aperture 
would  also  seem  to  have  had  a  quite  different  outline. 

I  have  not  had  a  very  satisfactory  view  of  the  aperture  of  this  or  the 
following  forms,  and  consequently  only  place  them  provisionally  in  the  genus 
Columna.  In  working  out  one  of  the  specimens,  however,  1  had  a  partial 
view  of  its  aperture  before  it  broke  to  pieces ;  and  its  columella  was  seen  to 
be  twisted  as  in  that  genus,  and  apparently  provided  with  a  single  prominent, 
oblique  ridge,  as  in  the  same.  Before  seeing  this,  I  had  once  doubtfully 
placed  these  shells  in  the  genus  Clausilia.  This  character  of  the  existing 
columella,  however,  and  the  fact  that  the  latter  genus  is  not  known  among 
the  mollusks  of  the  continent  (proper)  of  North  America,  are  the  reasons 
that  lead  me  to  retain  them  here  under  the  genus  Columna.  It  is  true 
that  the  typical  forms  of  the  latter  genus  are  equally  foreign  to  this  country; 
but  the  section  R/iodea,  of  the  same,  occurs  in  California,  while  our  shells 
appear  to  present  intermediate  characters  between  that  group  and  the  typical 
forms  of  the  genus  Columna. 

Locality  and  position. — Fort  Union  group,  near  Fort  Union,  Dakota, 
on  the  Upper  Missouri ;  probably  Lower  Eocene. 

Co  I  ii  in  11  a    v  e  v  in  i  c  n  1  a  ,    M.  &  H. 

Plate  44,  figs.  12,  a,  b. 

Bulimun  vermiculus,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  VIII,  118. 
Columna  ?  vermicula,  Meek  and  Hayden  (1860),  ib.,  XII,  431. 

Shell  small,  sinistral,  very  slender,  or  elongate-subcylindrical  ;  volutions 
about  thirteen,  narrow,  closely  coiled,  and  increasing  very  gradually  in  size, 
slightly  convex  near  the  summit  of  the  spire,  but  nearly  flat  farther  down  ; 
suture  merely  linear  between  the  lower  whorls,  but  becoming  more  distinct 
nearer  the  apex  ;  surface  marked  by  tine  obscure  lines  of  growth,  crossing 
the  volutions  at  right  angles  to  the  suture.     Aperture  unknown. 
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Entire  Length  unknown;  length  of  a  specimen  consisting  of  twelve 
whorls,  0.60  inch ;  greatest  breadth  of  same,  0.13  inch ;  apical  angle  a  little 
convex  above,  divergence  about  15°. 

This  shell  agrees  nearly  in  many  respects  with  the  last,  especially  when 
we  take  into  consideration  the  fact  that  the  type-specimen  of  that  form  has 
suffered  some  accidental  compression,  which  makes  its  lower  volutions  appear 
broader  than  natural.  It  should  also  be  mentioned  that  the  specimen  from 
which  our  figure  12,  b,  was  drawn  is  likewise  a  little  compressed,  so  as  to 
make  the  spire  appear  somewhat  less  attenuated  above  than  it  would  other- 
wise do.  The  two  forms  may  belong  to  one  species,  but  I  can  hardly  think 
that  any  amount  of  distortion  by  compression  could  produce  the  differences 
seen  in  the  obliquity  of  the  suture,  and  the  length  of  the  lower  volutions, 
represented  in  our  figures  11,  b,  and  12.  b. 

The  form  here  under  consideration  seems  to  be  more  nearly  related  to  a 
shell  described  by  Matheron,  from  the  Lower  Lignite  formation  of  Southern 
France,  than  to  any  other  with  which  I  am  acquainted.*  It,  however,  has 
not  near  so  many  volutions,  which  are  also  a  little  more  convex,  while  its 
spire  is  less  attenuated  above.  Matheron  called  his  species  Melania  acicula, 
but  there  is  no  probability  that  it  belongs  to  that  genus.  As  nothing  is 
known  in  regard  to  its  aperture,  however,  it  may  belong  to  an  entirely  differ- 
ent group  from  our  species. 

Locality  and  position. — Same  as  last. 

Columua   v  e  r  m  i  c  ii  I  a ,   v  a  r .   contra  ria,  M. 

Clausilia  contraria,  Meek  (I860),  in  Conrad's  Smithsonian  Check-List  N.  Am.  Eocene  Invert.  Fossils,  10. 

Along  with  the  foregoing  species  there  were  found  a  few  imperfect 
specimens,  apparently,  so  far  as  can  be  determined,  agreeing  almost  exactly 
with  that  last  described  in  every  respect,  excepting  that  they  are  dextral. 
These  may  represent  a  distinct  species,  but  I  am  now  inclined  to  believe 
that  they  only  belong  to  a  dextral  variety  of  one  or  the  other  of  the  foregoing 
species — more  probably  the  last. 

*  See  Matheron's  Cat.  Me'th.  Corps  Org.  Foss.  tlu  Depart,  de  Bouches-du- Rhone,  219,  pi.  36,  fig.  25. 
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PECTINI BRANCHIAT  A. 

CERITHIIDiE. 
Genus  CERITHIDEA,  Swainson. 

Synon. — Cerithium  (sp.),  of  authors;  not  of  Brug.  as  restricted  by  Lamarck  and  others. 

Cerithidca,  Swainson  (1840),  Malac,  203  and  324.— Gray  (1847),  Zool.  Proceed.,  154.— H.  and  A. 

Adams  (1854),  Genera  Recent  Moll.,  I,  292.— Chenu  (1859),  Man.  Conch.,  1, 286  (as  a 

subgenus  under  Cerithium). 
Pircnella,  Gray  (1847),  Zool.  Proceed,  154.— H.  and  A.  Adams  (1854),  Genera  Recent  Moll.,  1, 293 

(as  a  subgenus  tinder  Cerithidca): — Chenu  (1859),  Man.  Conch.,  I,  285  (as  a  subgenus 

under  Ceiithium). 

Etym. — Cerithium. 

Examp. — C,  decollate/,  Linnaeus. 

Shell  elongate-conical,  many-whorled,  more  or  less  decollated  at  the 
apex ;  volutions  regularly  or  irregularly  costated,  or  granular ;  aperture 
rounded,  slightly  emarginated,  or  with  a  short  anterior  canal;  outer  lip  with 
an  expanded  and  thickened  margin,  or  thin  and  sinuous. 

As  proposed  by  Swainson,  this  genus  was  made  to  include  species 
belonging  to  several  distinct  groups  ;  but  I  adopt  it  here  as  used  by  H.  and 
A.  Adams,  who  admit  the  following  two  subgenera  under  it : 

1.  cerithidea,  Swainson  (typical). 

Shell  with  volutions  longitudinally  ribbed  ;  aperture  slightly 
notched  or  emarginate  anteriorly  ;  outer  lip  with  a  dilated  thickened 
margin. — (Example  as  already  stated.) 

2.  pirenella,  Gray. 

Shell  irregularly  ribbed,  or  granular;  aperture  with  a  sbort 
anterior  canal ;  outer  lip  thin  and  sinuate  ;  inner  lip  simple. — (Cerithi- 
•um  mamillatum,  Philippi.) 

The  species  of  this  genus  are  capable  of  living  either  in  brackish-  or 
fresh-waters,  or  on  land  near  the  same,  being  frequently  found  crawling 
about  mangrove-swainps  in  southern  countries.  They  live  so  much  out  of 
water  that  they  have  even  been  supposed  to  he  true  land-shells.  During 
continued  dry  seasons,  they  suspend  themselves  to  branches  of  trees  by  a 
kind  of  threads  formed  by  glutinous  matter  secreted  for  that  purpose,  the 
moutb  of  the  shell  being  at  the  same  time  closed  by  the  operculum. 

This  genus  is  known  to  occur  in  the  Eocene  of  tbe  Old  World,  and 
possibly  may  date  as  far  back  as  the  closing  part  of  the  Cretaceous  period  in 
the  Upper  Missouri  and  Rocky  Mountain  regions  of  this  country. 
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Cerilhidea    (Pircnella)!    Ncbrasccnsis,   M.  &H. 

Plate  43,  figs.  9,  a,  b,  c  (bis)." 

Cerithivm  Nebraseense,  Meek  and  Hayden  (1850),  Proceed.  Acad.  Nat.  Sri.  Philad.,  VIII,  125. 
Cerithium  (Cerithideal)  Sebrascense,  Meek  and  Hayden  (1860),  ib.,  XII,  430. 

Cerilhidea  (Pirenella)   Nebrascensin,  Meek  (1866),  in  Conrad's   Smithsonian   Check-List  N.  Am.  Eocene 
Invertebrate  Fossils,  12. 

Shell  elongate-conical,  or  subterete ;  volutions  apparently  eight  and  a 
half  to  nine  when  the  spire  is  complete,  convex,  and  ornamented  by  three 
revolving  rows  of  small,  sharply-elevated,  regularly-disposed  granules;  last 
or  body-whorl  rounded  below  ;  suture  distinctly  defined;  surface  marked  by 
fine,  rather  obscure  lines  of  growth,  crossed  by  more  distinct,  thread-like, 
revolving  lines,  about  three  or  four  of  which  may  usually  he  counted  between 
each  two  of  the  rows  of  granules;  aperture  a  little  oval,  or  nearly  circular, 
but  terminating,  on  the  inner  side  below,  in  a  small,  rather  oblique  sinus,  or 
short  canal. 

Length  of  a  specimen  consisting  of  six  of  the  lower  whorls,  0.49  inch  ; 
breadth,  0.18  inch  ;  length  of  aperture,  including  the  short  canal,  0.14  inch; 
breadth,  0.10  inch;  apical  angle  regular,  divergence  19°. 

On  the  lower  part  of  the  body-whorl,  several  of  the  revolving  lines  are 
much  larger  than  on  other  parts  of  the  shell,  and  the  upper  two  are  some- 
times studded  with  granules,  so  as  to  make  on  this  whorl  four  or  five,  instead 
of  three  rows.  Occasionally,  one  or  more  of  the  subordinate  intermediate 
revolving  lines  on  the  lower  part  of  the  body-whorl  also  become  minutely 
granular.  All  the  specimens  yet  seen  have  a  few  of  the  upper  whorls, 
and  most  of  the  lip  broken  away,  and  some  of  the  succeeding  turns  eroded, 
apparently  as  if  the  shell  had  been  decollated  during  the  life  of  the  animal. 
Until  better  specimens  can  be  examined,  the  generic  characters  of  this  shell 
cannot  be  determined  beyond  doubt. 

It  should  be  stated  here,  for  the  information  of  Conchologists,  who  are 
accustomed  to  examining  perfect  specimens  of  shells,  that  our  figures  do  not 
show  the  aperture  and  lip  entire,  but  only  as  seen  in  broken  specimens.  So 
far  as  known,  its  associates  are  fresh-  and  brackish-water  types ;  otherwise,  I 
should  have  been  inclined  to  refer  it  to  Cerithium,  from  all  of  its  known 
characters. 

Locality  and  position. — Head  of  Little  Missouri,  in  apparently  the  lower 
part  of  the  Fort  Union  Lignite  group  (probably  Eocene). 

*  By  an  oversight,  in  adding  some  figures  to  this  plate  after  it  was  made  op,  both  this  species  and 
a  bivalve  on  the  same  plate  were  each  numbered  9,  a,  b,  c. 
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CERIPHASIIDiE. 

Genus  GONIOBASIS,  Lea. 

Synon.—Goniobasis,  Lea  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  262 ;  and  (1863)  Jour.  Acad.  Nat. 
Sci.,  V,  217;  also  (1865)  Am.  Jour.  Conch.,  I,  118.— Tryon  (1866),  i&.,  14;  and  (1873) 
Land-  and  Fresh-water  Shells  N.  Am.,  part  IV,  138.— Meek  (1866),  in  Conrad's  Smith- 
sonian Check-List  N.  Am.  Eocene  Invert.  Fossils,  12;  and  (1872)  in  Hayden's  Second 
Ann.  Report  United  States  Geological  Survey  of  the  Territories,  298;  and  (1873) 
ib.,  Sixth,  515. 
Melania  (part)  of  many  authors  (not  of  Lamarck). 

Ccriphasia  (sp.),  Pachychilus  (sp.),  Potadoma  (sp.),  Elimia  (sp.),  Hem'mnus  (sp.),  and  Juga  (sp.),  of 
authors. 

Etym.—yuvia,  au  angle  ;  fidaic,  a  haso 
Examp. — G.  quadricincta,  Lea. 

Shell  varying  with  the  species  from  subovate  to  elongate-conoidal,  or 
subfusiform  ;  apex  often  eroded;  volutions  flattened,  more  or  less  convex,  or 
sometimes  angular;  aperture  usually  ovate-rhomboidal,  and  generally  angular, 
but  without  a  canal  below;  outer  lip  without  a  slit  or  sinus,  columella  rarely 
slightly  thickened  above;  surface  smooth,  or  variously  ornamented  with 
revolving  lines,  ridges,  or  vertical  costse,  sometimes  tubercular. 

Until  comparatively  recently,  the  species  of  this  extensive  genus  were 
very  generally  referred  by  American  and  European  authorities  to  the  genus 
Melania.  H.  and  A.  Adams,  in  their  valuable  work  on  the  Genera  of  Recent 
Mollusca,  however,  separated  many  of  them  under  different  sections  of  that 
and  several  allied  groups,  placing  them  in  connection  with  foreign  types, 
belonging,  according  to  later  classifications,  to  different  genera  from  all  of  our 
American  species,  which  are  now,  by  high  authorities,  even  ranged  as  a  dis- 
tinct family  from  the  foreign  Melanians.  Their  subgenus  Elimia  (under  16) 
was  largely  made  up  of  species  of  Goniobasis,  but  also  included  other  types. 

Some  of  the  existing  species  closely  resemble  Pleurocera  of  Rafmesque, 
another  American  fresh-water  genus,  standing,  as  it  were,  between  this  group 
and  Io,  Lea.  Pleurocera,  however,  differs  in  usually  having  a  distinctly 
more  rhombic  aperture,  with  the  outer  lip  more  prominent  below,  and  the 
base  generally  (sometimes  decidedly)  more  inclined  to  be  produced  in  the 
form  of  a  short  canal,  than  in  Goniobasis,  though  not  so  much  so  as  in  Io 
proper. 

According  to  Mr.  Tryon's  elaborate  Monograph  of  the  Strepomatidas, 
published  by  the  Smithsonian  Institution,  there  are  more  than  two  hundred 
and  fifty  known  existing  species  of  Goniobasis,  a  large  proportion  of  which 
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occur  in  the  streams  of  the  Southern  and  Western  Stales,  northward  to  the 
region  of  the  Great  Lakes,  while  a  few  are  found  in  the  streams  of  the  Pacific 
shores,  northward  into  Oregon.  It  is  a  strictly  American  group,  none  of  the 
species  being  known  to  occur  in  the  European  or  Oriental  districts. 

Professor  Haldeman  first  noticed  the  fact  that  all  of  the  American  types 
of  so-called  Melanians,  including  this  and  several  allied  genera,  differ  from 
the  true  Melaniidce  of  Eastern  countries,  in  having  the  mantle-margin  not 
fringed.  This  character  was  also  noticed  at  a  later  date  by  Professor  Gill, 
who  proposed  to  separate  the  American  genera,  as  a  distinct  subfamily  of 
Melanians,  under  the  name  Ceriphasince*  Professor  Haldeman  also  proposed 
in  1863  to  separate  the  American  types,  but  as  a  distinct  family,  under  the 
name  Strepomatidce,  which  has  been  adopted  by  Mr.  Tryon  in  his  Mono- 
graph, already  mentioned. 

It  is  often  very  difficult  to  separate  the  species  of  this  genus  from  each 
other,  as  well  as  to  decide  to  which  one  of  several  allied  genera  particular 
species  should  be  referred,  even  among  recent  types,  both  the  shell  and 
animal  of  which  are  well  known.  Hence  it  may  readily  be  understood  that 
the  classification  of  battered,  worn,  and  distorted  fossil  shells  of  this  kind 
must  long  remain  merely  provisional.  In  these  cases,  we  can  only  adopt  such 
conclusions  as  may,  with  the  material  at  hand  for  study,  seem  to  be  most 
probably  correct,  feeling  at  the  same  time  perfectly  conscious  that  additional 
collections  may  show  forms  that  seem  to  be  distinct  to  be  mere  varieties  of 
one  species. 

We  have  pretty  good  evidence  that  the  genus  Goniobasis  dates  back  as 
far  as  the  latest  Cretaceous  period  in  the  Rocky  Mountain  region,  where  it 
also  occurs  in  Tertiary  beds  of  different  ages.  In  this  elevated  interior  part 
of  the  country,  these  fossil  shells  often  occur  in  very  great  numbers  of  individ- 
uals, though,  so  far  as  yet  known,  the  species  would  seem  not  to  have  been  so 
numerous  as  those  now  living  in  the  streams  of  the  Southern  and  Western 
States.  It  is  a  little  remarkable  that  no  existing  species  have  yet,  so  far  as 
I  am  informed,  been  found  in  the  streams  of  this  distant  internal  region, 
where  the  remains  of  fossil  species  are  so  abundant. 

*  Proceed.  Acad.  Nat.  Sci.  Philad.,  XV,  33,  1S03. 
71   H 
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Goniobasis    convexa,    M.  &H. 

Plate  42,  figs.  2,  a,  b. 

f  Turritella  convexa,  Meek  and  Haydeu  (185(3),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  70. 
Melania  convexa,  Meek  and  Hayden  (1856),  i6.,  125. 

Fie-71-  Shell  rather  large,  much  elongated,  terete ;  volu- 

tions about  nine  or  ten,  flat,  compactly  wound,  and  in- 
creasing gradually  in  size  from  the  apex,  last  one 
rounded  below  and  not  enlarged  beyond  the  regular 
increase  of  the  others;  suture  linear ;  surface  marked 
by  rather  fine  lines  of  growth,  crossed  by  regular  equi- 
distant, often  obsolescent,  thread-like  revolving  lines, 
with  sometimes  between  the  latter  traces  of  minute 
Goniobasis  convexa  (type),     striee  ;  aperture  apparently  rhombic-ovate;   lip  sharp, 

To  show   tbe    curves  of     i  11  i  i  ,    i     i 

,,    ,.         ,         .,  broadly  sinuous  above,  and  prominent  below. 

the  lines   of  growth  more  »  t 

correctly  than  figures  2,  Length,   about   1.60  inches ;  breadth,  0.47  inch ; 

a,  b,  of  plate  42.  ,  ... 

length    ot    aperture,    0.40    inch  ;    apical   angle  convex, 
divergence  near  the  summit  of  the  spire  30°,  but  not  more  than  20°  below. 

The  best  specimen  of  this  interesting  species  that  I  have  seen,  consists 
of  seven  volutions,  and  appears  to  have  lost  two  or  three  others  from  the  apex, 
while  its  aperture  is  a  little  distorted.  The  larger  revolving  lines  (about 
seven  to  ten  of  which  may  be  counted  on  the  second  volution)  are  epiite 
distinct,  and  nearly  one-third  as  wide  as  the  spaces  between  ;  but  the  fine 
revolving  strise  are  closely  crowded,  and  so  small  and  obscure  as  to  be  only 
seen  by  the  aid  of  a  good  lens  on  perfectly-preserved  specimens.  On  the 
upper  turns  of  the  spire,  the  surface-sculpturing  appears  to  differ  somewhat 
from  that  of  the  lower,  the  revolving  lines  being  very  faintly  marked,  and 
the  lines  of  growth  between  them  sometimes  assume  the  appearance  of 
microscopic  granules.  These  smaller  markings,  however,  are  very  minute 
and  obscure,  and  consequently  will  only  be  seen  when  carefully  looked  for, 
on  well-preserved  specimens,  by  the  aid  of  a  magnifier. 

This  shell  has  the  general  appearance  of  some  of  the  elongated  species 
of  Goniobasis ;  but  the  curves  of  its  lines  of  growth  show  that  the  outer  lip 
must  have  presented  the  prominence  below,  characteristic  of  the  Trypano- 
stuma  (or  Pleurocera)  group.  This  curvature  of  the  lines  of  growth,  however, 
is  not  well  shown  in  our  figures  on  plate  42,  but  is  correctly  represented  in 
the  foregoing  cut,  figure  71. 


INVERTEBRATE  PALAEONTOLOGY.  563 

Originally  we  described  a  shell   from   a  locality  one  hundred  and  fifty 
Fig. 72.  miles  up  the  Yellowstone  River,  under  the   name  Tur- 

ritella  convexa,  which  seems  to  resemble  this  very  closely 
in  all  of  its  known  characters,  though  the  specimens 
are  not  in  a  condition  to  show  surface-markings.  These 
specimens  were  supposed  to  have  coine  from  marine 
Turriteiial  convexa  (type),  beds,  and  the  shell  was,  from  this  fact  and  its  general 
The  apparent  truncation    fonil)   referred   provisionally   to  the    genus    Turritella. 

of  the  columella  and  lip  is  . 

merely  due  to  an  accidental    On  subsequently  receiving  the  species  above  described 

from  the  fresh-  and  brackish-water  beds  near  the 
mouth  of  Judith  River,  their  similarity  of  form  to  the  specimens  from  the 
Yellowstone  was  noticed  ;  but  from  their  associations,  they  were  believed  to 
be  different.  In  order  to  avoid  making  a  synonym,  however,  in  case  that 
they  should  be  found  to  be  the  same,  the  specific  name  convexa  was  also 
applied  to  the  Judith  River  species,  under  the  generic  name  Melanin.  The 
relations  of  these  shells  still  remain  undetermined,  owing  to  the  condition 
of  the  specimens  from  the  Yellowstone  River,  which  are  merely  casts  with 
inner  layers  of  the  shell,  showing  only  traces  of  the  lines  of  growth.  In 
order  to  facilitate  comparison  as  far  as  possible,  the  annexed  cut  of  the  latter 
shell  is  added.  The  name  convexa  was  given  from  the  convex  slopes  of  the 
spire,  and.  not  with  reference  to  the  volutions,  which  are  flat. 

Locality  and  position. — Judith  River  Fresh-  and  Brackish- water  Lignite 
beds,  at  the  mouth  of  Judith  River,  Montana;  probably  belonging  to  the 
latest  division  of  the  Cretaceous. 

Goniobasis   convexa,    var.    impressa. 

Plate  42,  figs.  2,  c,  d. 
Melania  convexa,  var.  impressa,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  138. 

This  form  differs  from  the  typical  G.  convexa'm  being  more  slender,  in 
having  the  lower  whorls  much  more  convex,  and  the  suture  more  strongly 
impressed  between  the  whorls  below  the  middle.  Its  lip  also  seems  to  have 
been  more  sinuous  above,  judging  from  the  curves  of  the  lines  of  growth  on 
the  convex  whorls.  In  all  other  respects,  it  agrees  so  nearly  with  G.  convexa 
that  I  am  inclined  to  regard  it  as  merely  a  variety  of  that  species;  should  it 
prove  distinct,  however,  it  may  be  designated  as  G.  impressa,  in  allusion  to 
its  non-compressed  volutions. 
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It  is  possible  that  these  shells  may  be  found,  owing  to  the  prominence 
of  their  outer  lip  below,  and  its  sinuous  character  above  (not  well  represented 
in  any  of  our  figures  on  plate  42),  to  fall  into  the  group  Trypanostoma 
(=  Pleurocera),  and  thus  have  to  be  called  Pleurocera  or  Trypanostoma  con- 
vexa.  The  name  Pleurocera,  Raf,  has  priority  over  Trypanostoma,  Lea;  but 
it  would  seem  to  me  that  the  two  sections  might  be  both  retained  in  a  sub- 
generic  sense  with  convenience,  though  Mr.  Tryon,  who  has  given  much 
attention  to  the  study  of  these  and  allied  groups,  thinks  them  undistinguish- 
able,  owing  to  the  gradual  blending  of  the  two  types  through  intermediate 
species. 

Locality  and  position. — Same  as  last,  at  the  mouth   of  Judith  River, 

Montana. 

Goniobasis   invenusta,    M.  &H. 

Plate  42,  figs.  1,  a,  6,  c,  d,  e. 

Melania  invenusta,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  IX,  137. 

Shell  thin,  conical-subovate,  spire  moderately  elevated,  not  eroded; 
volutions  about  seven  to  seven  and  a  half,  very  slightly  convex,  increasing 
rather  gradually  from  the  apex  ;  suture  nearly  liuear,  and  not  very  strongly 
impressed;  surface  generally  almost  smooth  on  the  upper  whorls,  but  having 
fine  obscure  lines  of  growth,  which  become  more  distinct  on  the  lower  volu- 
tions, where  they  are  somewhat  sigmoid,  and  crossed  by  nearly  obsolete 
revolving  striae,  usually  most  distinct  on  the  upper  part  of  the  last  whorl ; 
aperture  subovate,  more  or  less  oblique,  narrowly  rounded,  but  not  distinctly 
angular  below. 

Length,  about  0.90  inch ;  breadth,  nearly  0.40  inch ;  apical  angle 
regular,  divergence  variable,  but  most  generally  about  27°. 

It  is  rather  difficult  to  determine  from  our  imperfect  specimens  whether 
or  not  this  species  presents  the  characters  of  the  genus  Goniobasis.  Unfor- 
tunately none  of  them  are  in  a  condition  to  convey  a  \ery  clear  idea  ot  the 
nature  of  the  aperture;  but,  as  nearly  as  can  be  determined  from  the  lines  of 
growth,  the  outline  of  the  lip  is  not  quite  so  strongly  sinuous  as  in  Trypano- 
stoma. The  base  of  its  aperture,  however,  is  not  so  angular  as  in  the  more 
typical  species  of  that  genus,  though  it  differs  from  that  of  true  Melania. 

Specifically,  this  shell  is  similar  in  some  respects  to  immature  specimens 
of  our  Goniobasis  convexa  It  differs,  however,  from  the  adult  form  ot  that 
species  in  having  one  or  two  whorls  less,  while  its  surface  is  smoother  and 
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the  entire  shell  shorter  in  proportion  to  the  breadth  of  Hie  body-whorl.     It 
is  also  a  rather  decidedly  thinner  shell. 

Locality  and  position. — Same  formation  as  last,  at  the  mouth  of  Judith 
River,  Montana. 

Go  11  iobasis    Nebrasceiisis,    M.  &  H. 

Plate  43,  tigs.  12,  a-h. 
Melania  Nebrascensis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  124. 

Shell    conical-subovate ;    spire    moderately    prom-  Fig.  73. 

inent,  acute,  and  not  eroded  at  the  apex  ;  volutions 
about  six,  compressed-convex,  last  one  comparatively 
large  and  prominent,  but  not  angular  around  the  middle  • 
suture  well  defined ;  surface  marked  by  fine,  more  or 
less  distinct,  lines  of  growth,  crossed  by  numerous  small      Goniohasis Nebrasceime. 

,    .         t  1  •    1  11  i  .  Showing  more  accurately 

revolving  lines,  which  vary  m  their  size  and  prominence   the  form  of  the  al,erture. 
on  different  specimens,  but  are  generally  largest  near   as  wel1  as  tbe  general  out- 

1  J  line,   than   figure   12,   h,  of 

the  middle  of  \  he  whorls  of  the  spire,  where  one  of  them  plate  4:?. 
is  sometimes  larger  than  the  others;  aperture  ovate,  angular  above,  mod- 
erately produced  and  rather  narrowly  rounded,  or  obtusely  subangular  and 
faintly  sinuous  below,  a  little  straighter  on  the  inner  than  the  outer  side; 
outer  lip  slightly  sinuous  above  the  middle  ;  inner  lip  reflexed,  and  moder- 
ately arched,  sometimes  scarcely  covering  a  minute  umbilical  slit. 

Length,  about  1  inch ;  breadth,  0.52  inch  ;  length  of  aperture,  0.36 
inch ;  breadth  of  same,  0.23  inch  ;  apical  angle  convex,  or  nearly  regular, 
divergence  varying  with  age  from  50°  to  37°. 

Mature  specimens  of  this  species  have  the  spire  proportionally  more 
elevated,  the  whorls  less  convex,  and  the  aperture  comparatively  smaller  than 
young  individuals.  It  also  varies  much  in  the  surface-markings,  even  on 
specimens  of  the  same  size.  Sometimes  the  revolving  lines  are  quite  distinct 
on  all  parts  of  the  surface,  and  a  few  of  them  near  the  middle  of  the  whorls 
become  more  prominent  than  the  others,  while  in  other  instances  all  these 
lines  are  very  faintly  marked  or  even  entirely  obsolete.  In  some  old  spe- 
cimens,  the  inner  lip  is  a  little  thickened  and  slightly  prominent,  so  as  to 
leave  a  small  umbilical  crevice,  though  not  a  distinct  perforation,  while  in 
most  cases  this  lip  is  closely  reflexed  upon  the  columella. 

This  shell  will  be  readily  distinguished  from  the  last  by  its  proportion- 
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ally  larger  and  more  ventricose  body-whorl,  less  acutely  conical  spire,  and 
less  flattened  whorls,  more  impressed  suture,  &c.  I  am  not  quite  sure  that 
it  is  a  true  Goniobasis,  as  it  has  its  aperture  rather  less  angular  at  its  base 
than  is  common  in  that  genus.  Our  figure  12,  b,  however,  represents  a 
specimen  with  its  aperture  rather  unusually  large,  and  more  than  naturally 
rounded  below.  The  foregoing  wood-cut  gives  more  nearly  the  genera 
appearance  of  the  aperture  and  other  characters  of  this  shell.* 

Locality  and  position. — Fort  Clarke,  and  at  mouth  of  Yellowstone  River  ; 
from  the  Fort  Union  Lignite  group. 

Goniobasis   teniiicariiiata,    M    &  H 

Plate  43,  figs.  14,  a,  b,  c. 

Melania  teriuicarinata,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  137. 
Gouiobasisl  tenuicarinata,  Meek  (1866),  in  Conrad's  Smithsonian  Check-List  N.  Am.  Eocene  Invertebrate 
Fossils  of  N.  Am.,  12. 

Shell  narrow-subovate ;  spire  conical,  of  medium  height,  pointed  and 
not  eroded  at  the  apex ;  volutions  six,  very  convex,  obliquely  flattened  above 
and  angular  around  the  middle;  suture  well  defined  ;  surface  ornamented  by 
fine  obscure  lines  of  growth,  which  are  crossed  on  the  middle  of  the  whorls 
by  from, three  to  four  or  five  prominent  revolving  lines,  or  narrow  carinas, 
and  on  all  parts  of  the  shell  excepting  near  the  apex  of  the  spire,  by  traces 
of  very  fine,  indistinct,  revolving  strias ;  aperture  ovate,  angular  above,  nar- 
rowly rounded,  and  very  faintly  sinuous  below;  lip  sharp,  slightly  prominent 
below  the  middle;  columella  gently  arcuate. 

Length,  0.53  inch;  breadth,  0.30  inch;  length  of  aperture,  0.23  inch; 
breadth  of  same,  0.18  inch;  apical  angle  variable  with  age,  mean  divergence 
about  45°. 

The  upper  of  the  revolving  keels  is  a  little  larger  than  the  others,  and 
generally  so  prominent  as  to  give  the  whorls  a  shouldered  appearance.  Near 
the  apex  of  the  spire,  these  carinas  become  obsolete,  and  on  the  lower  whorl 
all  those  below  the  upper  two  diminish  in  size  from  above  downward,  so 
that  the  fourth  and  fifth  ones  are  scarcely  larger  than  the  other  revolving 
lines  seen  on  the  lower  part  of  this  volution.  Like  the  foregoing  species, 
this  shell  varied  much  in  form  at  different  ages,  young  specimens  having  the 

*  In  some  respects  this  species  resembles  Pachi/chilus,  Lea  ;  and  possibly  I  would  be  nearer  right 
to  call  it  Pachychilus  Nebrascensis.  None  of  the  specimens,  however,  seem  to  have  the  outer  lip  thick- 
ened :is  in  that  genus,  though  in  some  of  the  larger  ones  the  inner  lip  is  thick. 
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spire  much  less  elevated  and  the  body-whorl  proportionally  larger  than  adult 

individuals. 

Some  varieties  of  the  last-described  species,  on  which  a  few  of  the 
revolving  lines  near  the  middle  of  the  whorls  are  larger  than  the  others,  bear 
so  much  resemblance  to  this  shell  as  to  leave  some  doubts  whether  this  may 
not  also  prove  to  be  only  an  extreme  variety  of  that  species.  I  have,  bow- 
ever,  been  able  fo  separate  all  the  specimens  yet  seen  of  these  forms  without 
much  difficulty. 

Locality  and  position. — Near  Fort  Union,  Montana,  on  the  Missouri  ; 
from  the  Fort  Union  Lignite  group. 

Goniobasis   siiblaevis,   M.  &H. 

Plate  42,  figs.  5,  a,  b. 

Melama  sublcrvis,  Meek  and  Haydeu  (1857),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  IX,  136. 
Goniobasis  sublwris,  Meek  (1866),  in   Conrad's  Smithsonian   Check-List  N.   Am.  Eocene  Invertebrate 
Fossils,  12. 

Shell  elongate-conical;  volutions  about  seven  or  eight,  slightly  convex; 
suture  rather  shallow ;  surface  apparently  smooth,  but,  when  examined  under 
a  lens,  seen  to  be  marked  by  very  fine,  nearly  obsolete  lines  of  growth,  which 
are  sometimes  crossed  on  the  lower  whorls  by  obscure  traces  of  fine  revolv- 
ing strise ;  aperture  e^al,  very  narrowly  rounded  below ;  columella  faintly 
sinuous. 

Length,  about  1.04  inches;  breadth,  0.38  inch;  apical  angle  regular,  or 
slightly  concave,  divergence  from  22°  to  24°. 

The  polished  surface  and  more  attenuate  spire  of  this  species,  together 
with  the  entire  absence  of  revolving  lines  visible  without  the  aid  of  a  lens  on 
any  part  of  its  surface,  are  characters  that  will  distinguish  it  from  all  the 
other  forms  resembling  it  in  other  respects  yet  known  from  these  rocks.  It 
differs  from  all  the  otherwise  similar  recent  species  with  which  I  am 
acquainted,  in  not  having  the  upper  whorls  costate  or  carinate,  and  in  its  almost 
polished  surface.  The  specimen  represented  by  figure  5,  a,  has  the  outer 
lip  broken  so  as  to  give  an  unnatural  angularity  to  the  base  of  the  aperture. 
That  represented  by  figure  5,  b.  shows  more  nearly  the  natural  form  of  the 
aperture.     It  may  not  belong  properly  to  the  genus  Goniobasis. 

Locality  and  position. — Mouth  of  Judith  River,  Montana;  from  the 
Fresh-  and  Brackish-water  Lignite  beds  of  that  locality. 
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Goniobasis?   omitta,   M.  &H. 

Plate  42,  flgs.  4,  a,  b,  c. 
Melania  omitta,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  136. 

Shell  very  small,  slender,  and  elongated ;  spire  attenuate,  acute  at  the 
apex;  volutions  about  seven  and  a  half  to  eight,  flattened  or  very  slightly 
convex,  increasing  gradually  in  size  from  the  apex;  last  one  prominent,  but 
not  distinctly  angular  around  the  middle;  suture  linear,  moderately  distinct; 
surface  apparently  nearly  smooth  ;  aperture  rhombic-subovate,  rather  narrow, 
somewhat  produced  and  subangular  below. 

Length,  about  0.34  inch;  breadth,  0.11  inch;  apical  angle  regular, 
divergence  about  24°. 

This  is  a  delicate  slender  little  shell,  resembling  somewhat  the  last- 
described  species,  but  it  is  much  smaller,  although  having  the  same  number 
of  whorls.  It  is  also  proportionally  more  slender,  and  has  its  whorls  more 
flattened.  It  is  the  smallest  and  most  slender  species  referred  to  this  group 
from  the  Upper  Missouri  rocks.  None  of  the  specimens  have  the  surface  of 
the  shell  preserved. 

Among  foreign  fossil  species,  this  shell  may  be  compared  with  Melania 
nitida,  Lamarck,  and  M.  distorta,  Defrance,  from  the  Paris  basin.  It  agrees 
most  nearly  with  the  latter  in  size,  but  seems  never  to  be  bent  like  that 
species,  which  also  has  about  two  more  whorls  and  a  more  angular  aperture. 
It  is  smaller  than  the  M.  nitida,  and  has  scarcely  more  than  two-thirds  as 
many  whorls,  while  its  aperture  is  not  so  rounded  below.  I  am  far  from 
being  satisfied  that  it  belongs  to  the  genus  Goniobasis,  or  even  that  it  is  a 
fresh-water  shell,  as  it  is  directly  associated  with  Corbula  perundata,  and 
apparently  a  cast  "of  a  small  Lucina.  It  also  has  much  the  form  of  a  Eulima, 
and  may  yet  have  to  be  called  Eulima  omitta. 

Locality  and  position. — Same  as  last ;  or  possibly  in  a  somewhat  lower 
bed  at  that  place.  It  occurs  in  a  pebbly  sandstone,  the  pebbles  being  very 
small,  black,  and  silicious. 

Goniobasis   gracilenta,    Meek. 
Plate  i-i,  tig.  3. 

Shell  small,  slender,  elongate-conoidal ;  volutions  about  seven,  increas- 
ing gradually   in  size,  convex   but  not   rounded,    last  one   a   little  produced 
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below,  but  not  proportionally  mucb  enlarged,  and  without  a  well-defined 
mesial  angle;  suture  rather  deeply  impressed;  surface  very  nearly  smooth, 
or  only  showing  under  a  magnifier  very  faint  lines  of  growth,  which  are 
moderately  sigmoid  on  the  body-volution  ;  aperture  narrow-subovate,  being 
somewhat  obtusely  angular  above,  and  narrowly  rounded  and  apparently  a 
little  effuse  or  sinuous  below. 

Length,  about  0.65   inch ;   breadth,  0.24  inch  ;  slopes  of  spire  nearly 
straight,  with  a  divergence  of  about  25°. 

This  little  shell  resembles  somewhat  the  last,  but 
differs  materially  in  having  more  convex  whorls,  a 
deeper  suture,  and  a  differently-formed  aperture  and 
body-volution.  Our  figure  on  plate  42  gives  an  incor- 
rect outline  of  its  aperture,  and,  consequently,  the 
annexed  cut  is  added  with  the  view   of  conveying  a 

..  „     .  .  .  „   .  .  Goniobasiel  gracilenta. 

more  accurate  idea  ot  this  part  and  some  ot  its  other 

I  Magnified  to  about   one 

characters.      Like    most    of    the    other    species    here   and  a  half  diameters,  to 

show  the  form  of  the  aper- 

referred  to  Goniobasis,  this  is  only  provisionally  placed  ture,  &c,  more  correctly 
in  that  group,  as  no  entire  well-preserved  specimens  than  the  figure  on  plate  42. 
of-it  have  yet  been  seen  ;  while  traces  of  its  obscure  lines  of  growth  show 
by  their  curves,  as  indicated  on  the  body-volution  in  the  cut,  that  its  outer 
lip  possessed  rather  more  the  prominence  below,  seen  in  Pleurocera. 
Locality  and  position. — Same  as  last. 

Goniobasisl    subtortiiosa,    M    &  H. 

Plate  42,  figs.  17,  a,  b. 

Melania  sublortuosa,  Meek  and  Hayden  (1857),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  136. 
Goniobasw  1  subtortiiosa,  Meek  (I860),  in  Conrad's  Smithsonian  Check-List  N.  Am.  Eocene  Invertebrate 
Fossils,  12. 

Shell  conoid-screw-shaped,  thin;  spire  rather  low ;  Fi§ 

volutions  about  five,  very  convex,  and  strongly  carinate 
around  the   middle,  increasing  rather   rapidly  in  size 

Goniobasisl  sabtortuosa. 

from  the  apex;    suture  deep    in    consequence  of  the    Fig.  76.  Showing  aperture, 
prominence  of  the  angular  whorls  ;  surface  with  moder-    Fi«-  "'  An  oppo8ite  view" 
ately  distinct  lines  of  growth  ;  aperture  rhombic-suboval,  about  as  long  as 
wide. 

Length,  0.39  inch;    breadth,  0.21  inch;   slopes  of  spire  nearly  straight, 
72  u. 
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with  a  divergence  of  47°.  Some  crushed  specimens  show  that  it  attained 
nearly  twice  the  linear  dimensions  of  that  from  which  the  above  measure- 
ments were  taken. 

The  strongly  angular  character  of  the  whorls  in  this  species  is  so  con- 
spicuous a  character  as  at  once  to  distinguish  it  from  all  the  other  known 
forms  of  the  Upper  Missouri  country.  The  angle  seems  to  be  well  defined 
on  all  the  whorls,  particularly  on  the  last  or  body-volution.  Above  the 
angle,  all  the  whorls  are  flattened  with  an  outward  slope,  and  below  it  the 
under  side  of  each  slopes  inward  to  the  suture  at  an  angle  of  about  90° 
from  the  superior  flattened  side.  The  under  side  of  the  last  turn  slopes 
inward  from  the  angle,  with  a  moderately  convex  outline. 

It  is  only  provisional!}7  that  I  refer  this  shell  to  the  genus  Goniobasis, 
none  of  the  specimens  yet  seen  being  in  condition  to  show  much  more  than 
the  mere  form  of  its  volutions.  In  its  rather  short  conical  form,  and  the 
strongly  angular  character  of  its  volutions,  it  does  not  agree  well  with  the 
known  species  of  that  genus,  particularly  in  having  the  strong  angularity 
continued  upon  the  body-whorl.  Still,  G.  tortulosa,  Anthony  (sp.),  regarded 
by  Mr.  Tryon  as  only  a  variety  of  G.  acutocarinata,  Lea,  does  not  differ  very 
materially  in  this  respect. 

Mr.  Tryon,  to  whom  I  sent  plate  43,  containing  the  figures  of  this  spe- 
cies, wrote  that  he  thought  it  possibly  a  scalariform  monstrosity  of  a  Planor^ 
bis.  The  fact,  however,  that  we  have  several  imperfect  specimens,  all  agree- 
ing in  their  characters,  seems  rather  opposed  to  this  view.  A  single  fragment 
exposing  the  under  side  of  the  body-volution  of  one  specimen  shows  the  lines 
of  growth  to  be  strongly  arcuate  below  the  mesial  angle,  in  such  a  manner 
as  to  indicate  a  prominence  of  the  outer  lip  below  the  middle,  somewhat  as 
in  Trypanostoma,  Lea,  or  Lioplax,  Troschel.  Indeed,  I  am  not  sure  that  it 
might  not  be  more  properly  called  Lioplax  subtortuosa.  Its  true  position, 
however,  can  only  be  satisfactorily  determined  when  more  nearly  complete 
specimens  can  be  examined. 

The  foregoing  wood-cuts  give  a  more  correct  idea  of  the  shell  than  the 
figures  on  our  plate.  The  specimen,  however,  has  the  lip  broken  so  that  we 
cannot  be  quite  sure  that  the  aperture  is  represented  exactly  correct. 

Locality  and  position. — Mouth  of  Judith  River,  Judith  River  group; 
probably  belonging  to  t he  closing  period  of  the  Cretaceous. 
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RISSOID^E. 
Genus  HYDROBIA,  Hartmann. 

Synon. — Hydrobia,  Hartmann  (1821),  in  Sturm's  Fauna  Deutschl.,  Abtb.  VI,  Heft  V,  4(5;  and  in  Steiiim. 
Neue  Alpen,  I,  258  ;  also  (1840)  Syst.  Uebors.,  258  (as  a  subgenus  under  Paludina). — 
Gray  (1840),  Tnrton's  Man.  (2d  ed.),   87  aud  88.— H.  and  A.  Adams  (1855),  Genera 
Recent  Moll.,  I,  335.— Chenu  (1859),  Man.  Conch.,  I,  303.— Stimpson  (1865),  Researches 
upon  the  Hydrobiinw,  iu  Smithsonian  Miscellaneous  Contributions,  43. 
Paludinella,  Loven  (1846),  Ofv.  af  K.  Vet.-Akad.  Forh.,  Ill,  157  (not  Pfeiffer). 
Littorinida,  Souleyet  (1852),  Voy.  Bonite,  Zool.,  II,  536. 
Etym. — i dap,  water  ;  Jiou,  to  live. 
Type.— Turbo  ulvas,  Penn.  (=  Hyd.  iilra*,  H.  and  A.  Adams). 

Shell  small,  subovate  or  more  or  less  elongated,  with  axis  generally 
perforated  or  subperforated ;  spire  conical ;  volutions  flattened  or  convex ; 
apex  acute  ;  aperture  ovate ;  inner  lip  thin  ;  outer  lip  acute,  simple  ;  surface 
smooth;   operculum  corneous  and  subspiral. 

This  genus  includes  a  group  of  very  small  brackish-water  species  that 
are  generally  difficult  to  distinguish  from  several  other  allied  genera  by  the 
,  shell  alone.  From  BytMnetta  and  Paludistrina,  they  differ  in  their  brackish- 
water  habits.  Littorinella,  however,  is  also  a  brackish-water  type,  with  a 
shell  very  similar  to  that  of  Hydrobia,  but  usually  has  more  convex  or  ven- 
tricose  whorls.  There  are  also  differences  in  the  dentition  and  some  of  the 
anatomical  details  of  the  animal,  but  such  characters  are  of  no  use  to  the 
Palaeontologist. 

The  geological  range  of  this  genus  is  not  well  determined.  Species 
have  been  referred  to  it  from  the  Wealden  and  some  older  rocks ;  and  others 
apparently  belonging  to  it  occur  in  the  Tertiary  strata  of  various  ages.  It 
probably  attains  its  greatest  development  at  the  present  time. 

Hydrobia    A  n  t  h  o  n  y  ■  ,    M.  &  H. 

Plate  43,  figs.  10,  a,b,c,d. 

Melania  Jnthonyi,  Meek  aud  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  124;  and  (1860)  ib., 

XII,  430. 
Hydrobia  Anthonyi,  Meek  (1866),  in   Conrad's  Smithsonian   Check-List  N.  Am.  Eocene   Invertebrate 

Fossils,  12. 

Shell  small,  conic-ovate ;  spire  rather  short,  pointed  at  the  apex ;  volu- 
tions five  and  a  half  to  six,  a  little  convex,  and  increasing  rather  gradually  in 
size,  last  one  not  much  enlarged,  subanijular  near  the  middle  ;  suture  rather 
well  defined,  but  not  deep;  surface  nearly  smooth,  or  usually  only  marked 
by  very  small  obscure  lines  of  growth  ;   aperture  ovate,  approaching  rhombic- 
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ovate,  obtusely  angular  above,  and  very  narrowly  rounded  or  subangular  at 
tbe  base ;  outer  lip  straight  in  outline ;  inner  lip  free  from  the  columella 
below,  so  as  to  leave  a  small,  deep,  umbilical  perforation,  very  slightly  pro- 
duced and  sinuous  at  its  connection  with  the  outer  lip  at  the  base  of  tbe 
aperture 

Length,  0.18  inch;  breadth,  0.10  inch;  length  of  aperture,  0.06  inch; 
breadth  of  same,  0.04  inch ;  apical  angle  slightly  convex,  divergence  40°. 

On  some  of  the  specimens,  by  the  aid  of  a  good  lens,  in  a  favorable 
light,  faint  traces  of  exceedingly  minute  revolving  striae  are  seen.  This  char- 
acter, however,  is  so  faintly  marked  that  it  might  be  readily  overlooked,  and, 
indeed,  can  rarely  be  seen  even  on  well-preserved  specimens. 

Locality  and  position. — Yellowstone  River,  thirty  miles  above  its  mouth; 
from  the  Fort  Union  group  of  the  Brackish-  and  Fresh-water  Lignite  series ; 
probably  Eocene. 

Hjdrobia    Warrenana,    M.  &  H. 

Plate  43,  figs.  11,  a,  b,  c. 

i 

Mtlania  Warrenana,  Meek  and  Haydeu  (1857),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  IX,  137. 
Hclanial  Warrenana,  Meek  and  Haydeu  (1860),  ib.,  XII,  130. 

Shell  small,  conical ;  axis  not  perforated  ;  spire  moderately  elevated, 
pointed  at  the  apex ;  volutions  about  seven,  nearly  flat  or  but  slightly  convex, 
closely  coiled  and  increasing  gradually  in  size  ;  body-whorl  not  large,  rather 
prominent  or  subangular  around  the  middle  ;  suture  moderately  well  defined, 
though  not  deep;  surface  apparently  smooth,  but  showing  under  a  good 
magnifier  very  obscure  lines  of  growth,  and  exceedingly  faint  traces  of 
minute  revolving  stria? ;  aperture  subovate,  a  little  oblique,  narrowly  rounded 
or  obscurely  subangular,  and  faintly  sinuous  below  ;  lip  nearly  straight  above, 
and  scarcely  prominent  in  outline  below  the  middle. 

Length,  0.29  inch;  breadth,  0.14  inch;  apical  angle  slightly  convex, 
divergence  32°. 

This  little  shell  may  not  be  a  true  Hydrobia,  but  I  have  concluded  to 
place  it  provisionally  in  this  genus  until  other  specimens  can  be  examined. 
It  is  a  neat  symmetrical  shell,  resembling  the  last  more  nearly  than  any 
other  form  with  which  I  am  acquainted  from  these  rocks.  It  is  considerably 
larger,  however,  and  has  about  one  and  a  half  to  two  more  whorls,  with  a 
proportionally  longer  spire,  and  differs  in  not  having  its  axis  perforated. 
Among  foreign  Tertiary  species,  it  seems  to  be  most  nearly  represented  by  a 
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shell  described  by  Lamarck,  from  the  Paris-basin  Eocene,  under  the  name  of 
Biitiinus  terebellaius,  which  agrees  with  it  almost  exactly  in  form,  but  differs 
in  being  considerably  larger,  in  having  two  or  three  more  whorls,  and  in 
being  perforated  or  slightly  umbilicated.  The  resemblance  between  these 
shells  is,  however,  not  due  to  any  near  affinities  between  them,  as  they  prob- 
ably belong  to  widely  distinct  genera. 

Locality  and  position. — Thirty  miles  below  Fort  Clarke,  Dakota;  from 
the  summit  of  Square  Butte.  Fort  Union  Fresh- and  Brackish-water  Lignite 
group  ;  probably  Eocene. 

Hydi'obia    subconica,    Meek. 

Shell  of  medium  size,  conoid-subovate  ;   volutions  about  F,=-  "■ 

five,  slightly  convex,  or  almost  flattened  to  the  slope  of  the 
spire,  last  one  rather  large,  and  prominent  or  subangular  I 

around  the  middle,  and  somewhat  produced  below  ;  suture     Hydrobia  subcomca. 
not  strongly  impressed  ;  aperture  less  than  the  length  of  the  spire,  rhombic- 
oval,  angular  above,  and  subangular  and  a  little  effuse  below  ;  umbilical  region 
excavated  and  provided  with  a  small  perforation ;  surface  smooth. 

Length,  0.25  inch;  breadth,  0.16  inch;  length  of  aperture,  0.12  inch, 
breadth  of  same,  0.U8  inch  ;  slopes  of  spire  nearly  straight,  with  a  diverg- 
ence from  the  apex  of  about  40°. 

This  little  shell  is  rather  more  nearly  related  to  the  last  than  to  any  of 
our  other  Upper  Missouri  forms,  but  will  be  at  once  distinguished  by  its 
shorter  spire,  broader  body-whorl,  smaller  number  of  volutions,  propor- 
tionally larger  aperture,  perforated  axis,  &c.  Its  reference  to  the  genus 
Hydrobia  is  only  provisional. 

Locality  and  position. — Mouth  of  Judith  River,  Montana;  from  the 
Judith  River  group  ;  probably  Eocene. 

Hydrobia?    culimoidcs,    Meek. 

Shell     small,     subterete ;    spire     elongate-conical,  Fis- 78- 

acute  at  the  apex  ;  volutions  seven  to  eight  in  mature 
examples,  very  slightly  convex  or  flattened  nearly  on  a 
line  with  the  slopes  of  the  spire  ;  last  one  moderate  and 

Hy&rdbia  ?  eulimoides. 

prominently  rounded,  or  obscurely  subangular  around 

the  middle ;  suture  linear,  but  rather  deep;  aperture  ovate,  angular  above, 

narrowly  rounded  below,  and  equaling  rather  more  than  one-third  the  entire 
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length;  inner  lip  reflexed  and  appressed  in  the  non-perforate  umbilical 
region;  outer  lip  broadly  retreating  above,  and  prominent  below;  surface 
nearly  smooth,  but  showing  under  a  good  lens  very  fine,  slightly  sigmoid 
lines  of  growth,  crossed  by  microscopic  revolving  striae. 

Length  of  a  medium-sized  adult,  0.38  inch;  breadth,  0.17  inch;  length 
of  aperture,  0.14  inch;  breadth  of  same,  0.08  inch;  slopes  of  spire  nearly 
straight,  with  a  divergence  of  about  30°. 

The  flattened,  rather  numerous  volutions,  nearly  smooth  surface, pointed 
apex,  and  general  physiognomy  of  tins  little  shell  give  it  more  the  appearance 
of  a  Eulima  than  of  a  Goniobasis.  It  certainly  occurs,  however,  with 
decidedly  fresh-water  types,  such  as  Viviparus  and  Gojiiobasis,  without,  so 
far  as  known,  any  admixture  of  marine  forms.  I  have  concluded  to  refer  it 
doubtfully  to  Hydrobia ;  though  if  probably  does  not  belong  to  that  genus. 
Mr.  Tryon,  on  examining  a  specimen  sent  to  him,  thought  that  it  might 
belong  to  the  genus  Asnminia.  Possibly  I  should  call  it  A.  eulimoides.  It 
was  evidently  gregarious,  as  a  single  piece  of  the  rock  in  which  it  occurs, 
not  more  than  three  inches  long  by  one  and  three-quarters  wide,  and  less 
than  an  inch  in  thickness,  seems  to  contain  not  less  than  one  hundred 
specimens. 

Locality  and  position. — Clear  Fork  of  Powder  River,  Montana;  from 
the  Fort  Union  Fresh-  and  Brackish-water  Lignite  group  (probably  Eocene). 

Genus  MICROPYRGUS,  Meek. 

Synon. — Melania  (sp.),  Meek  and  Haydeu  (1856);  not  Lamarck  and  others. 

Micropyrgus,  Meek  (1866),  in  Conrad's  Smithsonian  Cheek-List  N.   Aw.  Eocene  Invertebrate 
Fossils,  12  and  35. 

Etym. — iunp6c,  small ;  irvpyoe,  a  tower. 
Type. — Melania  minutula,  Meek  and  Hayden. 

Shell  very  small,  subcylindrical,  imperforate,  obtuse  at  the  apex;  body- 
volution  small,  or  less  than  half  the  entire  length ;  aperture  rhombic-oval, 
very  narrowly  rounded,  and  more  or  less  effuse;  peristome  apparently  not 
continuous;  outer  lip  thin,  simple,  most  prominent  below  the  middle. 

This  genus  is  probably  nearly  related  to  Hydrobia,  but  differs  from  that 
group,  as  defined  and  restricted  by  Dr.  Stitnpson,  in  its  more  slender  form, 
obtuse  apex,  convex  volutions,  and  entirely  imperforate  axis. 

I  am  not  sure  that  any  other  species  with  which  I  am  acquainted  belongs 
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to  this  group,  though  I  have  seen  in  the  Smithsonian  collection  from  the  Isle 
of  Wigit  a  Tertiary  species  apparently  nearly  related  to  it. 

In  regard  to  the  geological  range  of  this  type,  we  at  present  only  know 
certainly,  that  it  occurs  in  the  Fort  Union  group  of  the  Upper  Missouri 
Lignite  series. 

M i c  r  o  p  y  r  g  u  s   minutulus,    M.  &  H. 

Plate  43,  figs.  18,  a,  b. 

Melania  minutula,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sei.  Pbilad.,  VIII,  123. 
Micropyrffw  minutulus,  Meek  (1866),  iii  Conrad's   Smithsonian  Check-List  N.  Am.  Invertebrate  Eocene 
Fossils,  12. 

Shell  very  small,  subcylindrical ;  spire  about  twice  the  length  of  the 
aperture,  with  its  obtuse  apex  smooth  ;  volutions  seven  and  a  half  to  eight, 
convex,  and  increasing  gradually  in  size  from  the  apex,  each  compressed  or  a 
little  flattened  above,  with  an  oblique  outward  slope  for  about  two-thirds  of 
its  breadth  down  from  the  suture,  thence  rounding  inward  rather  abruptly  to 
the  suture  below,  so  as  to  form  a  subangular  revolving  prominence,  which  is 
continued  around  the  middle  of  the  body-whorl ;  surface  smooth,  or  only 
showing  very  obscure  traces  of  minute  lines  of  growth  ;  aperture  rhombic- 
ovate,  angular  above,  and  subangular  and  a  little  produced  at  the  slightly 
effuse  base. 

Length,  0.18  inch;  breadth,  0.07  inch;  apical  angle  regular,  diverg- 
ence 20°. 

This  little  shell  differs  materially  from  either  of  the  foregoing,  not  only 
in  its  smaller  or  minute  .size,  but  also  in  its  elongate  slender  form,  and  the 
peculiar  manner  in  which  its  flattened  whorls  project  just  above  the  suture. 
In  this  latter  character,  as  well  as  in  its  slender  elongated  form,  it  resembles 
an  Eocene  Tertiary  shell  described  by  Deshayes  under  the  name  Auricula 
spina  (Coq.  Foss.,  II,  pi.  8,  figs.  10-11);  but  it  is  considerably  smaller, 
with  not  near  so  many  whorls,  while  it  shows  no  traces  of  a  tooth  on  the 
columella.  Its  resemblance  to  Deshayes's  species  is  probably  a  mere  simi- 
larity of  form  only,  since  the  two  shells  seem  to  be  generically,  if  not  more 
widely,  distinct. 

Locality  and  position. — Three  miles  below  Fort  Union,  Dakota;  in  the 
Fort  Union  Fresh-  and  Brackish-water  Lignite  group;  probably  Eocene. 
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VIVIPARID^E. 

Genus  VIVIPARUS,  Montfort. 

Syr.on. —  Vivipare,  Lamarck  (1809),  Phil.  Zool. :  aud  (1812)  Extr.  d'un  Cours  (both  times  without  exam- 
ple, diagnosis,  or  figure). 

Viviparas,  Montfort  (1810),  Syst.,  II,  247.— Gray  (1847),  Proceed.  Zool.  Soc,  part  XV,  155;  and 
(1,857)  Guide  to  Syst.  Distrib.  Moll.  Brit.  Mus.,  I,  112.— Beck  (1847),  Amtl.  Ber.,  24, 
Vers.  Deutsch.  Nat.,  123.— Gill  (1863),  Proceed.  Acad.  Nat.  Sci.  Philad.,  37.— Meek 
(1865),  PaliEont.  Upper  Missouri,  114. 

Henterum,  Hiibn.  (1810),  Epist.,  1. 

Paludina,  Lamarck  (1812),  Extr.  d'un  Cours;  and  Hist.  (1822),  172.— Deshayes  (1830),  Encyc. 
M<5th.,  Ill,  tab.  ;  and  (1832)  ib.,  689.— Goldf.  (1820),  Naturg.,  736.— Hartm.  (1821),  Sturms 
Fauna,  Abth.  VI,  Heft  5,  47.— Blainv.  (1824),  Diet.  Sci.  Nat,  XXXII,  230;  and  (1825) 
ib.,  XXXVII,  300;  also  (1825),  Malac,  435.— Gray  ( 1840),  Turton's Man.  (2d  ed.),90  ;  and 
(1842),  Synon.  Moll.  Brit.  Mus.,  90;  also  of  numerous  others. 

Vivipara,  Sowerby  (1813),  Miu.  Conch.,  I,  71. — Desor  and  Agassiz  (1840),  German  transl.  same, 
54. — H.  and  A.  Adams  (1854),  Genera  Recent  Moll.,  I,  38.— Binney  (1865),  Land-  and 
Fresh-water  Shells  N.  Am.,  part  III,  16. 

Eiym. —  Viviparus,  that  brings  forth  Its  young  alive. 
Type. — Helix  vivipara,  Linnaeus. 

Shell  ovate  or  conoid-subovate,  thin,  usually  with  a  small  umbilical 
perforation  ;  volutions  rounded  or  more  or  less  flattened ;  surface  smooth,  or 
with  revolving  lines  or  carinse ;  epidermis  olivaceous,  often  with  revolving 
bands  of  color ;  aperture  more  or  less  regularly  oval ;  outer  lip  thin,  straight 
in  outline,  and  continuous  on  a  plane  with  the  inner. 

Operculum  corneous,  entirely  annular. 

Animal  with  lateral  teeth  of  lingual  ribbon  oblong,  arched,  somewhat 
pointed  below,  truncated  and  serrated  above  ;  median  tooth  shorter,  curved, 
more  or  less  rounded  and  serrated  above,  the  middle  denticle  being  larger 
than  the  others. 

These  mollusks  inhabit  rivers,  lakes,  and  other  bodies  of  fresh  water, 
and  are  widely  distributed  in  the  Northern  Hemisphere.  The  genus  is 
related  to  Tulototna,  Lioplax,  and  Campeloma.  It  may  be  distinguished, 
however,  from  the  latter  two  groups  by  its  thinner  shell,  and  by  having  its 
outer  lip  straight  in  outline,  and  continuous  on  a  plane  with  the  inner,  instead 
of  being  sigmoid.*  More  important  differences,  however,  although  not  avail- 
able in  palaeontology,  are  to  be  observed  in  the  lingual  teeth,  which  in  Cam- 
peloma and  Lioplax  have  their  upper  margins  smooth,  or  only  very  minutely 
serrated,  and  the  outer  two  on  each  side  pointed  and  claw-shaped,  instead  of 
truncated.     Lioplax  is  also   distinguished  by   having  a   subspiral  opercular 

*  Attention  was  first  called  to  this  well-marked  character  of  tin-  outline  of  the  lip  in  this  genus 
by  Professor  Gill. 
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nucleus.  From  Tuloto?na,  these  shells  are  distinguished  by  being  thinner 
and  not  nodular;  while  the  animal  of  the  latter  genus  is  said  to  have  more 
the  habits  of  Anculosd,  being  found  adhering  to  stones  in  running  water, 
instead  of  crawling  on  muddy  bottoms  of  sluggish  streams. 

One  or  two  speeies  of  this  genus  exist  in  such  great  numbers  in  Florida 
that  their  bleached  shells  are  used  in  Jacksonville  and  some  other  towns  to 
form  walks  in  gardens  and  ornamental  grounds.  A  few  other  species  also 
occur  there  less  abundantly,  while  the  genus  is  well  known  to  range  far 
northward  to  and  beyond  the  great  lakes. 

This  genus  is  believed  to  date  back  as  far  as  the  Jurassic  epoch.  It 
also  occurs  in  the  Wealden  deposits,  and  was  well  represented  during  the 
deposition  of  the  Tertiary  rocks,  at  which  time  it  was  apparently  more 
abundant  in  species  than  at  present.  We  already  know  a  dozen  or  so 
extinct  species  from  the  Upper  Missouri  and  Rocky  Mountain  regions. 

Viviparus    Leai,    M    &  H 

Plate  44,  figs.  6,  a,  b,  c,  d. 

Paludina  Leai,  Meek  and  Hayilen  (1856),  Proceed.  Acad.  Nat.  Soi.  Philad.,  VIII,  121. 

Vivipara  Leai  (18(50),  ib.,  XII,  185. 

Viviparus  Leai.  Meek  and  Ha.vden  (1863),  in  Gill's  Arrang.  Fam.  Viviparities,  6. 

Shell  conical-subovate ;  spire  moderately  elevated,  and  pointed  at  the 
apex ;  volutions  six  to  six  and  a  half,  convex,  those  of  the  spire  regularly 
rounded;  last  one  composing  generally  slightly  more  than  half  the  entire 
length  of  the  shell,  sometimes  prominent,  or  approaching  subangular  below 
the  middle  ;  suture  well  defined ;  surface  marked  by  fine  lines  of  growth, 
which  are  crossed  by  traces  of  extremely  fine,  nearly  obsolete,  revolving  strise 
(only  visible  under  a  good  lens),  and  at  regular  intervals  by  revolving  rows 
of  minute  shallow  punctures;  aperture  broad-ovate,  rather  obtusely  sub- 
angular  above,  and  rounded  below  ;  inner  lip  a  little  reHexed,  but  not  quite 
covering  the  very  small,  nearly  obsolete,  umbilical  perforation. 

Length,  1.04  inches  ;  breadth.  0.78  inch  ;  length  of  aperture,  0.57  inch  ; 
breadth  of  same,  0.42  inch ;  apical  angle  convex,  varying  from  65°  to  80°. 

This  shell  varies  considerably  in  the  comparative  elevation  of  its  spire 
at  different  ages,  young  individuals  being  proportionally  much  more  depressed 
than  large  specimens.  These  differences  are  also  more  or  less  distinctly 
marked  sometimes  in  shells  of  the  same  size,  and  might  be  regarded  of  spe- 
cific importance,  were  it  not  for  the  fact  that  we  find  all  intermediate  gra- 
73  H 
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dations  connecting  these  different  forms.  In  some  specimens,  the  upper  part 
of  the  upper  whorls  is  slightly  compressed,  while  in  others  they  are  all  regu- 
larly rounded.  Sometimes  all  the  volutions  are  faintly  compressed  on  their 
upper  outer  slopes,  so  as  to  give  the  shell  a  very  slightly  subtrochiform 
aspect.  Generally,  the  minute  revolving  striae  and  small  punctures  are 
entirely  obsolete,  and  they  are  never  visible  without  the  aid  of  a  magnifier. 

This  species  is  somewhat  similar  to  V.  semicarinatus,  Brard,  as  figured 
by  Deshayes  (Coq.  Foss.,  II,  pi.  5),  from  the  Paris  basin  ;  but  its  aper- 
ture is  more  ovate  in  form,  and  its  umbilical  perforation  smaller.  It  seems 
to  bear  about  the  same  relations  to  the  following  species  that  V.  semi- 
carinatus  does  to  V.  Desnoyesii  of  Deshayes. 

Among  recent  American  species,  it  may  be  compared  (in  form)  with  the 
V.  subpurpura,  Say,  from  which,  however,  it  will  be  readily  distinguished  by 
its  more  depressed  spire,  and  more  ventricose  and  more  rounded  whorls.  It 
is  also  a  thicker  shell,  and  approaches  more  nearly  some  East  Indian  forms. 

Locality  and  position. — Three  miles  below  Fort  Clarke,  Dakota;  in  the 
Fort  Union  Lignite  group  (probably  Eocene). 

Viviparns    r  e  t  u  s  u  s ,    M.   &  H. 

Plate  44,  fig*.  5,  a,  b,  c,  <l,  e,f. 

Pahidina  return,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  122. 

Vivipara  retusa,  Meek  and  Hayden  (1860),  ib.,  XII,  185. 

Piriparus  retusns,  Meek  and  Hayden  (1863),  in  Gill's  Syst.  Arrang.  Fam.  Yiviparidm,  6. 

Shell  of  medium  size,  obliquely  subovate  in  outline;  spire  rather 
depressed-conical,  obtuse  at  the  summit ;  volutions  five  to  five  and  a  half, 
more  or  less  convex;  last  one  generally  more  than  equaling  the  height  of  the 
spire,  obliquely  flattened  or  sometimes  a  little  concave  near  the  suture,  prom- 
inently rounded  or  obscurely  subangular  a  little  below  the  middle;  suture 
well  defined;  surface  marked  by  distinct  oblique  lines  of  growth,  with  some- 
times on  the  upper  whorls  very  faint  traces  of  extremely  minute  revolving 
striae;  aperture  broad-ovate,  somewhat  angular  above,  and  rounded  below; 
inner  lip  a  little  thickened,  and  closely  flattened  upon  the  deeply  arcuate, 
imperforate  columella;  outer  lip  very  oblique  in  outline. 

Length,  1.13  inches;  breadth,  0.90  inch;  apical  angle  convex,  diver- 
gence varying  with  age  from  90°  to  70°. 

This  species  resembles  the  last  somewhat,  but  will  be  at  once  distin- 
guished by  always  having  its  upper  whorls  more  depressed,  so  as  to  makethe 
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apex  of  its  spin-  much  more  obtuse.*  It  also  has  generally  about  one  whorl 
less,  and  its  body-volution  is  usually  more  compressed  above  just  below  the 
suture,  and  less  regularly  rounded,  or  more  nearly  subangular  below  the 
middle,  while  its  columella  differs  in  being  imperforated,  and  its  lines  of 
growth  are  stronger  and  more  oblique. 

It  is  also  somewhat  analogous  to  P.  Desnoyesii,  Deshayes  (Coq.  Foss., 
II,  pi.  15,  figs.  7-8),  but  its  spire  is  more  depressed,  and  its  aperture  more 
angular  above,  where  its  inner  lip  does  not  present  the  peculiar  thickening 
characteristic  of  that  species.  It  also  differs  in  the  imperforate  and  more 
deeply  arcuate  character  of  its  columella,  as  well  as  in  the  obscurely  sub- 
angulated  character  of  its  body-whorl.  I  am  not  acquainted  with  any  nearly 
allied  recent  species. 

Locality  and  position. — Same  as  last. 

Viviparus    Conradi,    M    &  H 

Plate  42,  figs.  15,  o,  b,  c,  d. 

Paludina  Conradi,  Meek  and  Haydeu  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  122. 

Fivipara  Conradi,  Meek  and  Hayden  (I860),  XII,  185. 

Viviparus  Conradi,  Meek  and  Hayden  (1863),  in  Professor  Gill's  paper  on  the  Family  T~ivipaHda>,  6. 

Shell  conoid-subtrochiform  ;  spire  distinctly  conical,  of  medium  height, 
pointed  at  the  apex  ;  volutions  six,  flattened  on  a  line  with  the  slope  of  the 
•  spire,  last  one  more  or  less  distinctly  angular  a  little  below  the  middle; 
suture  linear;  surface  marked  by  fine  obscure  lines  of  growth;  aperture 
varying  from  subquadrate  to  subcircular  ;  columella  deeply  arcuate,  not  per- 
forated. 

Length,  1  inch;  breadth,  0.66  inch;  length  of  aperture,  0.45  inch; 
breadth  of  same,  0.33  inch. 

In  young  specimens,  the  angle  on  the  lower  outer  part  of  the  body- 
whorl  is  very  strongly  defined,  and  imparts  a  subquadrate  form  to  the  aper- 
ture ;  but  as  the  shell  advanced  in  size,  the  angle  became  less  distinct,  and 
the  aperture  more  rounded.  Some  of  the  specimens  show  apparently  very 
obscure  traces  of  fine  revolving  stria? ;  but  I  am  not  sure  that  these  are 
really  surface-markings. 

This  species  is  quite  distinct  from  all  those  yet  known  in  these  for- 
mations, though  more  nearly  related  to  our  V.  trochiformis  than  to  any  of  the 
others.     It  will  be  readily  distinguished  from  that  shell,  how  ever,  by  its  more 


*  This  character  is  not  very  well  expressed  in  onr  figures  on  plate  44. 
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flattened  whorls,  and  the  absence  of  distinct  revolving  ridges  on  the  middle 
of  its  volutions.  It  also  never  has  the  distinct  revolving  lines  generally  seen 
on  that  shell.  Like  several  of  our  other  Upper  Missouri  fresh-water  shells, 
it  has  some  living  analogues  among  Asiatic  species,  of  which  P.  Francisci 
(—  Turbo  Francisci,  Wood)  is  an  example. 

From  the  fresh-  and  brackish-water  beds  at  Bear  River  City  on  the 
Union  Pacific  Railroad,  in  "Wyoming,  I  have  seen  a  single  imperfect  speci- 
men of  the  middle  and  upper  volutions  of  a  Viviparus  that  I  am  much 
inclined  to  believe  belongs  to  this  species.  So  far  as  can  be  seen,  it  presents 
no  reliable  differences ;  but  possibly  perfect  specimens  might  show  it  to  be 
distinct. 

Locality  and  position. — Mouth  of  Judith  River,  Montana ;  from  the 
Judith  River  brackish-water  beds  :  probably  belonging  to  the  closing  period 
of  the  Cretaceous. 

Viviparus    pec  u  Maris,    M.  &  H. 

Paludina peculiaris,Mepk  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  122. 

Fls-79-  Of  this  form  I  have   only   seen  very  imperfect  speci- 

mens;    but  so  far  as   can    be  determined  from    those  yet 
found,  about  the  only  differences  that  can  be  seen  between 
it  and  the  last  consist  in   the  rather  decidedly  less  flattened 
nviparus peculiar.    form   of  itg   uppe|.  volutionSj  which  also  indicate  a  rather 

greater  proportional  breadth  for  the  upper  part  of  the  shell.  I  am  much 
inclined  to  think  it  only  a  variety  of  that  species ;  but  as  it  comes  apparently 
from  a  different  horizon,  I  have  concluded  to  keep  it  separate  until  we  can 
have  better  materials  for  comparison. 

The  foregoing  cut  represents  the  best  specimen  seen,  with  the  upper 
volutions  restored  in  dotted  lines.  None  of  the  specimens  show  the  aperture 
very  satisfactorily. 

Locality  and  position. — Fort  Clarke,  Dakota ;  from  the  Fort  Union 
Lignite  group  (probably  Eocene). 

Viviparus    trochiformis,    M.  &  H. 

Plate  44,  fig.  2,  a,  h,  c,  d,  e. 

Pahidina  trochiformis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  122. 

Viripara  trochiformis,  Meek  and  Huydeu  (I860),  ib.,  XII,  185. 

Viviparus  trochiformis,  Meek  and  Hayden  (1863),  in  Professor  Gill's  paper  on  the  Viviparidos,  6. 

Shell  conoid-subtrochiform,  rather  thin;  spire  moderately  elevated, 
pointed  at  the  apex  ;   volutions  six,  obliquely  compressed,  though   not  quite 
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flattened, each  having  around  the  middle  two  small  revolving  ridges;  last  one, 
especially  in  young  and  medium-sized  specimens,  distinctly  angular  below  the 
two  revolving  ridges;  suture  distinct,  but  generally  not  very  deeply  im- 
pressed; surface  marked  by  rather  fine  lines  of  growth,  which  are  crossed 
by  exceedingly  delicate,  obscure,  revolving  hair-lines;  aperture  broad  rhom- 
bic-ovate, or  subcircular,  very  slightly  oblique  ;  inner  lip  rather  thin,  a  little 
reflected  upon  the  deeply  arcuate  columella,  so  as  nearly,  or  sometimes  quite 
to  close  the  very  small,  oblique,  umbilical  pit. 

Length,  1.20  inches  ;  breadth,  0.90  inch  ;  length  of  aperture,  0.52  inch  ; 
breadth  of  same,  0.46  inch;  apical  angle  convex,  divergence  about  67°. 

The  two  revolving  ridges  mentioned  on  the  middle  of  the  whorls, 
although  moderately  distinct,  are  not  sharply  elevated,  and  generally  become 
nearly  or  quite  obsolete  near  the  summit  of  the  spire  and  on  the  body-whorl 
of  large  specimens.  They  are  usually  about  equidistant  from  each  other, 
and  from  the  suture  above  and  below;  sometimes  a  third  smaller  ridge  is 
developed  near  one  of  the  others.  The  fine  revolving  hair-lines  are  scarcely 
visible  without  the  aid  of  a  lens,  and  often  become  obsolete  on  the  lower 
whorls.  The  angle  around  the  middle  of  the  body-whorl  is  always  well 
defined;  but  it  is  never  exposed  on  the  volutions  of  the  spire,  because  the 
upper  edge  of  each  turn  abuts  directly  against  it  on  the  succeeding  one 
above. 

Like  some  others  of  our  Lignite  fossils,  this  species  far  more  nearly 
resembles  certain  Oriental  forms  than  any  of  our  existing  North  American 
species.  Probably  its  nearest  existing  representative  is  V.  Bengalensis  of 
Lamarck,  some  of  the  angular  varieties  of  which  it  closely  simulates.  It 
differs,  however,  in  having  its  whorls  more  flattened,  its  spire  more  depressed, 
and  its  body-volution  proportionally  broader  and  more  constantly  angular 
around  the  middle.  I  have  before  me,  from  the  surface-loam  near  Hevey- 
leyhein,  China,  some  specimens  sent  to  the  Smithsonian  Institution  by  Pro- 
fessor Pumpelly,  marked  Paludina  lineata,  Valenciennes  (a  variety,  I  believe, 
of  V.  Bengalensis),  some  of  the  younger  of  which  strikingly  resemble  the 
form  under  consideration.  They  are  all,  however,  more  particularly  the  adult 
examples,  more  slender,  with  a  more  produced  spire,  and  more  convex  as  well 
as  more  rounded  volutions. 

It  will  be  at  once  distinguished  from  all  of  the  other  known  Upper 
Missouri  species  by  ils  very  obvious  differences  of  form  and  other  characters. 
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In  Dr.  Hayden's  Annual  Report  of  the  United  States  Geological  Survey 
of  the  Territories  for  1872  (published  in  1873),  I  mentioned  on  page  476, 
that  I  had  found  at  Black  Butte  station  on  the  Union  Pacific  Railroad,  in 
Wyoming  Territory,  associated  with  the  bones  of  a  large  Dinosaurian,  speci- 
mens consisting  of  the  upper  turns  of  the  spire,  as  I  believed,  of  examples  of 
this  species.  The  specimens  are  mere  distorted  casts,  but  certainly  closely 
resemble  the  corresponding  part  of  this  shell.  Since  that  time,  Professor 
Powell  and  Dr.  White  have  found  much  better  specimens  of  the  Black  Butte 
shell  at  that  locality,  which  show  that  it  develops  nodes  on  the  lower  or 
body-volution  (which  part  I  had  not  seen),  and  is  therefore  quite  decidedly 
different  specifically,  if  not  even  a  member  of  the  distinct  group  Fulotonia. 

A  single  distorted  specimen,  found  by  Professor  Lesquereux  at  the 
Carbon  coal-mines  on  the  Union  Pacific  Railroad  in  Wyoming,  is  evidently 
more  nearly  allied  to  this ;  but  it  is  not  well  enough  preserved  to  show  its 
surface-markings.  It  has  the  same  trochiform  outline,  but  appears  to  have 
its  spire  a  little  more  pointed,  and  the  angle  of  its  body-volution  less  defined. 
If  distinct,  it  may  be  called  Viviparus  carbonarius. 

Locality  and  position. — Fort  Union  group,  ten  miles  below  Fort  Union, 
Montana.  There  are  also  casts  of  it  among  collections  marked  one  hundred 
and  fifty  miles  below  Fort  Union  (probably  Eocene). 

Viviparus    Lcirtyi,    M.  &H. 

Plate  44,  iig.  4. 

Pahidiua  Lehlyi,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  123. 
Yimpara  Leidyi,  Meek  aud  Haydeu  (1860),  ib.,  XII,  185. 

Viviparus  Leidyi,  Meek  and  Hayden  (1H63),  in  Professor  Gill's  Syst.  Arrang.  of  the  Yiviparidw,  6  (Proceed. 
Acad.). 

Shell  attaining  a  large  size,  thin,  subovate  ;  spire  rather  prominent,  con- 
ical, about  equaling  the  length  of  the  aperture  ;  volutions  six  to  six  and  a 
half,  flattened  near  the  summit  of  the  spire,  and  becoming  convex  below ; 
last  one  angular  around  the  middle  in  young  shells,  but  rounded  aud  pro- 
duced below  in  the  adult;  suture  well  defined  between  the  lower  whorls, 
and  merely  linear  above;  aperture  ovate,  rather  angular  above,  somewhat 
produced  and  rounded  below;  inner  lip  thin,  and  more  or  less  reflexed  ; 
umbilical  perforation  small,  somewhat  spiral  ;  surface  marked  with  small 
obscure  lines  of  growth,  which  are  crossed  on  the  upper  flattened  whorls  by 
•  two  nearly  obsolete,  equidistant,  revolving  ridges  and  minute  revolving  stria?. 
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Length  of  an  adult,  about  1.86  inches;  breadth,  1.30  inches;  apical 
angle  convex,  divergence  70°. 

Young  shells  of  this  fine  species  must  be  almost  exactly  like  the  last  in 
form,  size,  and  surface-markings  ;  but  at  maturity  it  attains  double  the  size 
of  that  shell,  and  differs  in  having  its  last  turn  rounded  instead  of  angular. 
It  also  differs  in  having  its  aperture  more  oval  in  outline  and  more  produced 
below.  At  one  time  I  was  inclined  to  think  it  might  be  the  adult  form  oi 
the  last,  and  the  specimens  upon  which  that  species  was  found  only  young 
shells.  Collections  subsequently  obtained,  however,  show  that  the  average 
size  of  the  V.  trochiformis  at  maturity  (among  hundreds  of  specimens)  is 
only  about  half  that  of  the  species  under  consideration,  as  may  be  seen  by 
reference  to  figure  3,  c,  of  plate  44,  which  represents  a  fully-developed  adult 
example  of  that  shell. 

Locality  and  position. — Ten  miles  below  Fort  Union,  Dakota,  and  near 
the  mouth  of  Powder  River,  on  the  Yellowstone,  in  Montana ;  from  the  Fort 
Union  group  (probably  Eocene). 

Vivipar  us    I-  >■  i  <l  j  i  .    var.    formosus. 
Plate  44,  figs.  3,  a,  b. 

It  is  quite  probable  that  this  form  may  belong  to  a  distinct  species  from 
V.  Leidyi ;  but  as  I  have  seen  but  one  specimen  of  this  shell  and  only  two 
of  V.  Leidyi,  I  have  no  means  of  ascertaining  to  what  extent  they  may  vary. 
It  differs  from  the  typical  form  of  V.  Leidyi  in  having  its  spire  less  elevated, 
and  in  being  proportionally  broader,  while  its  lower  whorls  are  much  more 
flattened,  and  its  suture  between  not  near  so  deep.  In  the  flattening  of  its 
volutions,  the  more  angular  character  of  its  body-whorl,  as  well  as  in  its  sur- 
face-markings, it  agrees  exactly  with  our  V.. trochiformis;  but  it  attains  a 
much  larger  size  than  that  shell,  and  is  proportionally  broader,  while  its 
aperture  is  narrower  in  proportion  to  its  height,  as  well  as  more  produced 
and  more  angular  below.  Its  umbilical  perforation  is  also  proportionally 
larger.  But  the  strongest  reason  for  believing  it  distinct  from  V.  trochi- 
formis is  the  fact  that  that  species  became  proportionally  narrower  as  it 
increased  in  size,  as  may  be  seen  by  our  figure  2,  c,  of  plate  44. 

Length,  1.52  inches;  breadth,  1.20  inches;  apical  angle  a  little  convex, 
divergence  about  74°. 

Locality  and  position. — Mouth  of  the  Yellowstone  River;  in  the  same 
position  as  last. 
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Viviparns    Raynoldsanus,    M.  &  H. 

Plate  44,  figs.  7,  a,  1). 
Vivipara  Raynoldsana,  Meek  and  Haydeu  (1*61),  Proceed.  Acad.  Nat.  Sci.  Pbilad.,  XIII,  446. 

Shell  attaining  a  large  size,  rather  thick ;  spire  elevated,  and  pointed  at 
the  apex ;  volutions  about  six  and  a  half,  increasing  moderately  in  size,  dis- 
tinctly convex,  but  sometimes  obscurely  compressed  around  the  middle,  so 
as  to  present  a  very  slightly-shouldered  appearance  above ;  last  one  prom- 
inently rounded,  or  faintly  subangular  a  little  below  the  middle;  suture  deep, 
owing  to  the  convexity  of  the  volutions,  all  the  way  up;  aperture  rounded- 
subovate,  a  little>oblique;  columella  slightly  perforated  and  regularly  arcuate; 
surface  of  upper  volutions  usually  smooth,  or  only  marked  by  very  obscure 
lines  of  growth,  which  generally  become  quite  strong  on  the  last  whorl  near 
the  aperture;  while  more  or  less  distinct  (in  some  examples  well-defined) 
revolving  lines  are  also  sometimes  seen,  two  or  three  of  which  are  stronger 
than  the  others  on  the  middle  of  the  volutions,  where  they  show  a  tendency 
to  develop  into  little  ridges. 

Length  of  a  large  adult  specimen,  1.60  inches;  breadth  of  same,  1.15 
inches;  slopes  of  spire  more  or  less  convex,  with  a  divergence  from  the  apex 
of  about  60°  to  65°. 

This  is  a  very  fine  species,  readily  distinguished  from  all  of  the  other 
Upper  Missouri  forms.  It  perhaps  more  nearly  resembles  V.  Leai,  than  any 
of  the  others  from  that  region,  but  differs  in  its  larger  size,  proportionally 
greater  thickness,  more  produced  spire,  and  more  convex  volutions,  as  well  as 
by  its  revolving  lines,  which  show  a  tendency  to  develop  into  ridges.  This 
latter  character,  however,  is  not  near  so  well  defined  on  our  figured  specimen 
as  on  some  of  the  others. 

Among  recent  species,  this  shell  seems  to  be  most  nearly  related  to  V. 
multicarinata,  Haldeman  (—  V.  carinata,  Valenciennes),  which  was  origin- 
ally supposed  to  occur  in  Mexico,  I  believe.  Mr.  Binney,  however,  states 
that  he  saw  Valenciennes's  type-specimen  in  Paris,  with  a  label  in  that 
author's  own  handwriting,  saying  that  it  came  from  the  Philippines.  His 
figure  represents  a  shell  very  similar  to  some  of  the  specimens  of  the  farm 
under  consideration,  that  have  three  or  four  of  the  revolving  lines  developed 
into  little  ridges,  or  carinas.  Our  species,  however,  seems  to  have  its  spire 
nearly  always  more  elevated,  and  composed  of  one  more  volution,  while  its 
revolving  markings  are  usually  more  obscure. 
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Named  in  honor  of  Capt.  William  F.  Raynolds,  ol  the  United  States 
Topographical  Engineers,  who  brought  in  the  first  specimens  of  this  species 
we  had  for  study. 

Locality  and  position. — Clear  Fork  of  Powder  River,  Montana;  from 
the  Foil  Union  group  of  the  Lignite  series.  We  also  have  it  from  the  Lower 
Fork  of  the  same  stream,  from  doubtless  the  same  horizon. 

Genus  CAMPELOMA,  Rafinesque. 

Synon.—Campeloma,  Raf.  (1819),  Jour.  Pbys.,  422.— Gill  (1864),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XVI, 
422  (as  a  geuus). — Meek  (1865),  Palsont.  Upper  Missouri,  114  aud  115;  and  (1871) 
Proceed.  Acad.  Nat.  Sci.  Philad.,  XXIII  (as  a  genus) ;  also  (1872)  in  Hayden's  Second 
Annual  Report  United  States  Geological  Survey  of  the  Territories,  299. 

Paludina  and  Viripara  or  Fivipanis  (sp.),  of  most  authors;  but  not  Paludina,  Lamarck,  or  Vivi- 
parus,  Montfort,  as  restricted. 

Melantho,  of  several  authors;  but  not  of  Bowdich. 

Etym. — wu-ij.  a  bending;  T^Cifia,  a  margin. 
Examp. — Paludina  pondirosa,  Say. 

Shell  ovate  or  subovate,  thick  and  solid  ;  spire  more  or  less  produced, 
and  often  eroded  at  the  apex  ;  volutions  rounded  or  convex  ;  aperture  ovate  ; 
peristome  simple,  continuous ;  inner  lip  often  thick  above;  outer  lip  broadly 
retreating  in  outline  along  and  above  the  middle,  prominent  farther  down, 
and  again  slightly  sinuous  around  the  base  of  the  aperture;  axis  not  distinctly 
perforated;  surface  smooth,  or  only  showing  lines  of  growth,  with  sometimes 
minute  revolving  striae,  and  covered  by  an  olivaceous  epidermis. 

This  genus  was  long  confounded  with  Viwparus  under  the  name  Palu- 
dina. As  stated  in  connection  with  the  description  of  that  genus,  however, 
it  is  readily  distinguishable  by  its  more  solid,  thick  shell,  thickened  inner  lip, 
and  the  waved  or  sigmoid  outline  of  its  outer  lip,  as  well  as  by  marked  differ- 
ences in  the  form  of  its  lingual  teeth.  Like  that  genus,  it  inhabits  fresh 
water  only,  being  found  in  the  streams  of  this  country  from  the  Rio  Grande 
to  Nova  Scotia,  and  perhaps  farther  northward.  It  seems  to  be  strictly  an 
American  type  ;  and  we  have  reason  for  believing  that  in  the  Rocky  Mount- 
ain region,  it  ranges  back  to  the  latest  Cretaceous  deposits.  It  is  also  found 
abundantly  represented  in  the  Tertiary  rocks  of  that  region;  but  curiously 
enough,  it  seems  not  to  be  represented  there  by  living  species. 

We  are  indebted  to  Professor  Gill  for  having  first  called  attention  to  the 

fact  that   Rafinesque  had  described   this  genus  as  long  back  as  1819  under 

the  name  Campeloma.     Kafinesque's  diagnosis  is  brief,  but    it    seems  to  me 

impossible,  after  an   attentive   reading  of  his   description — bearing  in   mind 
74  h 
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that  it  was  founded  on  one  of  our  western  fresh-water  shells — to  doubt  that 
his  type  was  a  reversed  specimen  of  C.  ponderosa  or  C.  decisa.  Even  the 
etymology  of  the  name  Campeloma  seems  to  confirm  the  conclusion  that  he 
had  before  him  a  species  of  this  genus,  one  of  the  most  marked  character- 
istics of  which  is  the  waved  or  sigmoid  outline  of  the  margin  of  its  outer  lip. 
After  it  was  found  necessary  to  separate  this  genus  from  Viviparity, 
Bowdich's  name  Melantho  has  been  generally  used  for  it;  but  as  Bowdieh 
plainly  states  that  the  type  of  his  genus  is  a  marine  shell,  and  does  not  even 
hint  that  it  is  an  American  species,  there  appears  to  be  no  reason  for  apply- 
ing his  name  to  this  genus. 

Campeloma    m  u  1 1  i  1  i  n  e  a  t  a  ,    M.  &  H. 

Plate  44,  tigs.  1,  a,  b. 

Paludina  muliilineata,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  120. 

Viripara  multilineata,  Meek  and  Hayden  (1860),  ib.,  XII,  85. 

Vivipara  Nebrascensis,  Meek  and  Hayden  (1860),  ib.,  430.  • 

Melantho  mnltilineatiis,  Meek  (1863),  in  Professor  Gill's  paper  on  the  Fiviparidw,  Proceed.  Acad.  Nat.  Sci. 

Philad.,  XV,  7. 
Campeloma  multilineata,  Meek  (1866),  in  Conrad's  .Smithsonian  Eocene  List,  12. 

Shell  subovate ;  spire  moderate  ;  volutions  six,  convex,  increasing  grad- 
ually in  size,  last  one  rather  large  and  rounded  ;  suture  deep  ;  surface  marked 
by  fine  obscure  lines  of  growth,  and  numerous  stronger  revolving  thread-like 
stria?;  aperture  comparatively  small,  obliquely  ovate;  inner  lip  thin  and 
reflexed  below,  so  as  nearly  to  cover  the  small,  deep,  umbilical  perforation. 

Length,  1  inch ;  breadth,  0.64  inch ;  apical  angle  convex,  divergence 
about  55°. 

In  some  of  the  specimens,  the  lower  whorl  shows  faint  traces  of  an 
obscure  revolving  ridge  just  below  the  suture;  this,  however,  is  not  a  con- 
stant character,  many  of  the  specimens  being  entirely  without  any  indica- 
tions of  it.  On  the  upper  part  of  the  volutions,  the  revolving  lines  are  gen- 
erally separated  by  spaces  greater  than  their  own  breadth,  but  they  diminish 
in  size,  and  become  more  crowded  below,  excepting  near  the  umbilicus, 
where  they  are  larger  and  more  distant.  Immediately  below  the  suture, 
there  is  usually  a  narrow  space,  on  which  the  revolving  striae  are  not  defined. 

This  and  the  following  species  or  variety  are  the  only  forms  yet  seen 
from  the  Upper  Missouri  rocks  that  seem  certainly  to  fall  into  the  genus 
Campeloma.  They  are  not  so  ponderous  as  the  larger  living  examples 
of  this  group,  but    still  evidently   belong  to   it,  as   they  possess  the  peculiar 


INVERTEBRATE  PALAEONTOLOGY.  587 

form  of  aperture,  with  its  produced  narrow  base,  and  the  same  sigmoid 
outer  lip  seen  in  the  characteristic  living  species. 

Among  our  existing  American  species,  this  shell  may  be  compared  with 
C.  decim,  Say,  C.  regularis,  Lea,  and  C.  lima,  Anthony.  It  will  be  easily 
distinguished  from  them  all,  however,  by  its  revolving  lines  and  small,  deep 
umbilical  perforation. 

At  the  time  we  proposed  to  change  the  name  of  this  species  to  V.  Nebra- 
censis,  we  were  under  the  impression  that  the  name  multilineatd  would  have 
to  be  retained  for  a  recent  species  described  by  Say.  As  conchologists, 
however,  have  decided  that  the  form  to  which  he  applied  that  name  is  most 
probably  an  introduced  variety  of  V.  Benga/etisis,  and  the  Campeloma 
(—  Melantho)  group  is  also  now  regarded  as  a  distinct  genus,  the  original 
name  multilineata  is  here  restored. 

Locality  and  position. — Fort  Clarke,  Dakota,  on  the  Missouri;  from  the 
Fort  Union  group  (probably  Eocene). 

<   a  m  i>  «■  i  »  in  ■•>    v  e  t  n  I  a ,   M.  &  H. 

Plate  44,  tigs.  14,  a,  b. 

Pallidum  vetula,  Meek  and  Hayden  (1850),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  121. 

Vivipara  vetula,  Meek  and  Hayden  (18(50),  ib.,  XII,  430. 

Melantho  vetulus,  Meek  (1803),  in  Professor  Gill's  paper   on  the    Vimparidai,  Proceed.  Acad.  Nat.  Sci. 

Philad.,  XV,  7. 
Campeloma  vetula,  Meek  (1800),  in  Conrad's  Smithsonian  Eocene  List,  12. 

Shell  of  medium  size,  conoid-ovate,  rather  thin;  spire  moderate;  volu- 
tions about  five  and  a  half,  moderately  convex,  increasing  rather  gradually  in 
size  from  the  apex,  last  one  somewhat  ventricose ;  suture  deep,  and  only 
slightly  oblique ;  surface  marked  by  fine,  indistinct  lines  of  growth,  some- 
times crossed  by  nearly  obsolete  revolving  striae ;  umbilical  region  indented, 
but  scarcely  perforated ;  aperture  ovate,  equaling  generally  a  little  less  than 
half  the  entire  length. 

Length,  0.88  inch  ;  breadth,  0.60  inch  ;  length  of  aperture,  0.47  inch ; 
breadth  of  same,  0.37  inch. 

This  shell  varies  to  some  extent  in  form  ;  the  smaller  individuals  having 
the  spire  proportionally  less  ejevated  and  the  body-volution  more  ventricose. 
I  have  long  been  nearly  satisfied  that  it  is  only  a  variety  of  the  last;  but 
having  already  separated  it  under  another  name,  it  is  perhaps  better  to  con- 
tinue this  arrangement  until  we  can  have  more   extensive   collections  for 
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comparison,  especially  as  they  seem  to  come  from  quite  different  horizons. 
The  principal  differences  observed  are  the  much  more  obscure,  or  nearly 
obsolete,  revolving  striae,  and  apparently  imperforate  axis,  of  the  form  here 
under  consideration. 

Locality  and  jiosition. — Mouth  of  Judith  River,  Montana^  from  the 
Judith  River  beds  ;  probably  of  latest  Cretaceous  age. 

Campeloma   multistriata,    M.  &  H. 

Plate  43,  figs.  15,  a,  b,  c,  d,  e. 

Melanin  multistriata,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  124. 
Limnasal  multistriata,  Meek  and  Hayden  (1860),  ib.,  XII,  431. 

Campeloma  multistriata,  Meek  (1866),  in  Conrad's  Smithsonian  Check-List  N.  Am.  Eocene  Invertebrate 
Fossils,  12. 

Fls- 80-  Shell    small,   moderately    solid,    narrovv-subovate; 

spire  much  elevated,  pointed  at  the  apex,  which  is  not 
eroded  ;  volutions  six  and   a   half  to  seven,    rounded- 
convex,    increasing    rather    gradually    in    size;    suture 
campeloma  multistriata.      deep ;  surface  apparently  smooth,  but  when  examined 

Showing    aperture,    &c.  ,  ,  ,       ,  i      i   ,  n  •    ,    i- 

(natural  size  of  one  of  the  under  a  le»s  seen  to  be  marked  by  very  faint  lines  ot 
largest   specimens),  more    growth,    crossed   by   numerous    obscure,   very    minute 

clearly  than  the  figure  on     ' 

plate 43.  revolving    striae;    aperture    narrow-subovate,    angular 

behind,  produced  and  very  narrowly  round  or  subangular  and  faintly  sinuous 
iu  front,  usually  about  equaling  the  length  of  the  spire;  inner  lip  not  thick- 
ened ;  margin  of  outer  lip  slightly  prominent  below,  and  faintly  contracted 
above. 

Length  of  a  medium-sized  specimen,  0.45  inch  ;  breadth,  0.25  inch  ; 
apical  angle,  nearly  regular,  divergence  varying  with  age,  usually  about  48°. 

I  have  long  been  much  puzzled  in  regard  to  the  generic  relations  of  this 
species,  which,  so  far  as  can  readily  be  determined  from  the  shell  alone, 
would  seem  to  present  characters  almost  intermediate  between  several 
groups.  In  first  indicating  it  from  imperfect  specimens,  its  similarity  in  some 
respects  to  certain  American  forms  of  Melamidce,  at  that  time  generally 
referred  to  Melania,  caused  its  reference  to  that  genus.  Subsequent  exam- 
inations of  better  examples  clearly  showed  that  it  could  not  be  a  true  Me- 
lania ;  and  although  far  from  being  convinced  that  it  is  a  Limncea,  we  placed 
it  provisionally,  with  a  query,  under  that  name.*     It  differs,  however,  from 

*  It  was  only  referred  provisionally  to  the  genus  Limncea  on  the  supposition  that  it  might  pos- 
sibly be  related  to  L.  humilis  of  the  Lymnopkysa  group. 
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Limnaa  in  not  having  the  columella  twisted  or  provided  with  a  fold,  as  well 
as  in  solidity  and  texture,  and  the  form  of  the  aperture.  'In  size  and  general 
appearance,  it  agrees  rather  nearly  with  Bithinia ;  but  its  aperture  differs  in 
being  produced,  very  narrow,  and  slightly  sinuous  in  front,  instead  of  regu- 
larly rounded,  as  well  as  in  wanting  an  opercular  ridge  just  within  the  edge 
of  the  lip.  It  is  also  a  rather  thicker  shell  than  the  typical  Bithinias,  and 
has  the  margin  of  its  outer  lip  more  prominent  below  the  middle. 

From  all  its  characters  yet  known,  it  would  seem  most  probably  to 
belong  to  the  genus  Campeloma.  The  only  objections  to  this  conclusion  are 
the  comparatively  small  size  and  slender  form  of  the  shell,  which,  however, 
may  probably  only  be  strongly-marked  specific  characters.  .Still,  even  in 
size,  the  larger  specimens  agree  better  with  Campeloma  than  with  Bithinia.^ 

The  revolving  strise  mentioned  in  the  description  are  so  very  minute 
and  obscure  that  they  can  only  be  seen  by  very  careful  looking  with  a  good 
magnifier. 

Locality  and  position. — Fort  Clarke,  Dakota,   on  the  Missouri   River; 

and   near  the   mouth  of  Yellowstone  River,  Montana,  in   the  Fort   Union 

Lignite  group. 

VALVATID^E. 

Genus  VALVATA,  Muller. 

Synon.— Valvata,  Muller  (1774),  Hist.  Verm.,  II,  196;  and  (1776)  Zool.  Dan.  Prodr.,  239.— Studer  (1789), 
CoxeTrav.,  Ill,  391.— Draparn.  (1801),  Tab].,  30,42;  and  (1805)  Hist.,  26,28  and  41.— 
Gray  (1821),  Lond.  Med.  Rep.,  231;  and  (1840)  Turton's  Man.  (2d  ed.),  97.— Lamarck 
(1822),  Hist.,  VI,  2,  171,  and  (2d  ed.)  VII,  505.— Peshayes  (1832),  Encyc.  M<Jtu.,  Ill, 
1106.— Blainr.  (1824),  Diet.  Sci.  Nat.,  XXXII,  229;  and  Malac.  (1825)  434;  also 
(1828)  Diet.  Sci.  Nat.,  LVI,  462.— Swainson  (1840),  Malac.,  169,  and  339.— Menko 
(1845),  Monogr.  in  Zeitschr.  f.  Malak.,  115. — H.  and  A.  Adams  (1854),  Genera  Recent 
Moll.,  I,  343.— Binney  (1865),  Land  and  Fresh-water  Shells  of  N.  Am.,  part  III,  8.— 
Meek  (1865),  Palseont.  Upper  Mo.,  112. 

Falvearius,  Dum.  (1806),  Zo61.  Anal.,  164. 

Gyrorbis,  Fitzing.  (1833),  Verz.,  117. 

Planella,  Schliit.  (1838),  Vz.,  13  (subgenus  Valvata). 

Tropidina,  H.  and  A.  Adams  (1856),  Genera  Recent  Moll.,  I,  344  (as  a  subgenus  under  Valvata). — 

Meek  (1865),  Palseont.  Upper  Missouri,  112  (as  a  subgenus  under  Valvata). 

• 

Etym. —  Valva,  the  wing,  or  fold  of  a  door. 
Type. —  Valvata  cristata,  Muller. 

Shell  small,  discoid  or  more  or  less  turbinate,  umbilicate,  thin ;  volu- 
tions rounded,  simple  or  keeled,  and  provided  with  a  corneous  epidermis ; 
aperture  circular,  with  a  continuous  peristome. 

H.  and  A.  Adams  propose  to  divide  this  genus  into  three  subgenera — 
that  is,  into    Valvata  proper,  Gyrorbis,  and    Tropidina.     As  Gyrorbis,  how- 
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ever,  was,  according  to  Herrmannsen,  founded  on  V.  crhstata,  Muller,  it 
becomes  an  exact  synonym  of  the  typical  section  of  the  genus,  and  cannot  be 
retained  as  a  separate  subgeneric  name.  Consequently,  as  here  used,  the 
genus  is  understood  to  include  only  two  sections,  as  follows: 

1.  valvata,  Midler  (typical,  =  Gyrorbis,  Fitz.,  and  Planella,  Schliit.). 

Shell  discoid  ;    volutions  rounded  ;   umbilicus  very  large. — (Type 
as  already  cited.) 

2.  tropidina,  II.  and  A.  Adams. 

Shell  turbinate  ;  volutions  rounded,   with  or  without  carinae. — 
( Valvata  tricarinata,  Say.') 

Although  the  section  Tropidina  was  only  proposed  by  H.  and  A.  Adams 
•for  the  reception  of  V.  tricarinata,  Lesueur,  and  V.  bicar'utata,  Say  (which 
latter  is  now  generally  regarded  as  only  a  variety  of  the  first),  there  seems 
to  be  no  good  reason  why  it  may  not  include  all  of  the  turbinate  species  ; 
because  the  carinate  character  of  the  volutions  cannot  be  regarded  as  being 
of  much  importance,  since  it  is  not  always  well  marked,  even  in  the  V.  tri- 
carinata. 

This  genus  of  small  shells  has  much  the  habits  of  Limncea,  being  found 
living  in  fresh-water  ponds  and  ditches,  and  occurs  both  in  Europe  and 
North  America.  According  to  Dr.  Lea,  the  animal  in  this  genus  has  the 
habit  of  swimming  inverted  at  the  surface  of  the  water,  like  Limncea,  Plan- 
orbis,  and  Physa. 

The  geological  range  of  the  genus  Valvata  is  not  very  well  determined  ; 
but  forms  apparently  nearly  resembling  it  have  been  found  in  Jurassic  rocks, 
and  it  is  said  to  occur  in  the  Wealden  of  England.  It  is  found  in  the  Ter- 
tiary rocks  both  of  this  country  and  Europe.  As  at  the  present  time,  the 
species  do  not  appear  to  have  ever  been  very  abundant  during  past  geolog- 
ical periods. 

Valvata    s  u  1»  ii  m  I>  i  I  i  <-  a  I  a  ,    M.  &  H. 

Plate  43,  figs.  13,  a,  b,  c. 

Planorbis  subumbilicata,  Meek  aud  Hayden  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  120. 
Valvata  xubitmbilicaUi,  Meek  and  Hayden  (1860),  ib.,  XII,  185. 

Shell  small,  subdiscoidal ;  spire  much  depressed,  or  rising  but  slightly 
above  the  last  whorl  ;  volutions  two  and  a  half  to  three,  rounded  and  increas- 
ing rather  rapidly  in  size:  suture  strongly  defined  ;    umbilicus  from  one-half 
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to  two-thirds  as  wide  as  the  outer  whorl,  and  rather  deep;  aperture  trans- 
versely oval  ;   surface  obscurely  marked  by  very  fine  lines  of  growth. 

Greater  diameter,  0.12  inch;   height,  0.04  inch. 

When  somewhat  distorted  by  pressure,  or  partly  embedded  in  the 
matrix,  this  little  shell,  in  consequence  of  its  depressed  spire,  presents  almost 
exactly  the  appearance  of  a  Planorbis,  to  which  genus  we  at  first  referred  it. 
When  entirely  detached  from  the  matrix,  however,  it  is  found  to  possess  the 
characters  of  a  true  Valvata.  It  seems  to  be  nearly  related  to  some  of  the 
depressed  forms  of  V.  tricarinata,  Say,  particularly  the  variety  simplex, 
which  like  our  shell  is  not  carinated.  Yet  it  is  uniformly  smaller,  more 
depressed,  and  appears  to  be  always  entirely  destitute  of  the  slightest  traces 
of  carina'. 

Locality  and  position. — Three  miles  below  Fort  Union,  Dakota;  from  a 
ferruginous  band  of  impure  lignite,  in  the  Fort  Union  group  of  the  Fresh- 
and  Brackish-water  Lignite  series ;  probably  Lower  Eocene. 

Valvata    parvnla,    M    &   H 

Valvata  parvula,  Meek  and  Haydcu  (1856),  Proceed.  Acad.  Nat.  Sci.  Philad.,  VIII,  123. 

Shell  very  small,  depressed  or  subdiscoidal ;  spire  rising  little  above 
the  body-whorl ;  volutions  about  three,  rounded,  and  having,  near  the  middle 
of  the  upper  and  lower  sides,  a  distinct  linear  carina;  surface  marked  by 
strong,  regular  lines  of  growtn ;  suture  distinct;  umbilicus  wide  and  deep, 
showing  all  the  volutions  to  the  apex;  aperture  rounded  or  transversely  oval. 

Greatest  breadth,  0.10  inch;   height,  0.05  inch. 

The  only  specimen  of  this  shell  found  was  unfortunately  lost  soon  after 
it  was  described,  so  that  I  have  been  unable  to  give  any  figures  of  it.  My 
present  impression,  however,  is,  that  it  is  possibly  only  an  angular  variety  of 
the  last,  though  it  may  be  found  to  be  distinct. 

Locality  and  position. — Same  as  last. 

Valvata!    IVIoiitanaensis,    Meek. 

Shell  attaining  a  rather  large  size,  depressed-sub-  Fi"- 81-  Fis-  82.  Fig.  83. 
globose;  volutions  three,  rather  rapidly  increasing  in  (^  ^^  £^5) 
size,  particularly  in  breadth;  compressed-convex,  both       _ ,   Jt   ,,  J 

1  •>  x  Valvata  Montanaensu. 

above  and   below ;  periphery  in  young  and  medium-      Three  views,  about  one 

j  ill  l        and  a  half  diameters. 

sized    specimens     angular,    but    becoming     narrowly 

rounded  in  the  adult ;  suture  deep  ;  umbilicus  small ;  aperture  about  as  wide 
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as  high  in  young  and  medium-sized  specimens,  angular  on  the  outer  side, 
but  becoming  more  rounded  in  large  examples;  surface  unknown. 

Height  of  largest  specimen  seen,  0.30  inch ;  greatest  breadth  of  same, 
0.40  inch/ 

I  only  refer  this  species  doubtfully  to  the  genus  Valvata,  not  having 
seen  any  good  specimens  of  it.  It  has  its  volutions  more  compressed  on  the 
upper  and  lower  slopes,  and  its  periphery  more  angular  than  is  common  in 
that  genus;  while  its  umbilicus  is  comparatively  small  for  a  Valvata. 

Locality  and  position. — Judith  River  Fresh- and  Brackish-water  Lignite 
beds,  at  the  mouth  of  Judith  River,  on  the  Upper  Missouri,  Montana ;  prob- 
ably belonging  to  the  latest  member  of  Cretaceous. 


FOSSILS  OF  THE  WIND   RIVER  TERTIARY. 


MOLLUSCA. 

GASTEROPODA. 

PULMONATA. 

VITRINIDjS. 

Genus  MACROCYCLIS,  Beck. 

Synon.—Hacrocyelis,  Beck  (1837),  Iud.,  24  (proposed  as  a  subgenus  under  Helix).— H.  and  A.  Adams 
(1855),  Genera  of  Recent  Moll.,  II,  202  (as  a  genus).— Cbenu  (1859),  Man.  Conch.,  I, 
461  (as  a  subgenus  under  Helix).— Morse  (1864),  Jour.  Portland  Soc.  Nat.  Hist.,  I,  12 
(as  a  genus).— Tryon  (1866),  Monogr.  Terrest.  Moll.  U.  S.,  in  Am.  Jour.  Conch.,  II, 
244. — Binuey  (1869),  Land  and  Fresh-water  Shells  of  N.  Am.,  part  I,  Pulmon.  Geo- 
phila,  55. 
Ampelita,  Beck  (1837),  Iud.,  30  (as  a  subgenus  under  Helix). — H.  and  A.  Adams  (1855),  Genera  of 
Recent  Moll.,  II,  203  (as  a  subgenus  under  Matrocyclis). — Chenu  (1859),  Man.  Conch., 
I,  461  (as  a  subgenus  under  Macrocyelis). 

Etym. — /janpiic,  large  ;  kvkTmc,  a  circle. 

Type. — Helix  laxaHi,  Fe>uss.  (=  H.  Peruviana,  Lam.). 

Shell  thin,  widely  umbilicated,  depressed-orbicular,  or  subdiscoid;  volu- 
tions four  to  six,  generally  rather  rapidly  increasing  in  size,  the  last  one 
being  inflated  and  declining  at  the  aperture,  which  is  transversely  round-oval ; 
peristome  simple,  thin,  with  margins  approximated,  and  at  the  base  shortly 
reflexed,  or  contiguous  and  united  by  a  thin  callus. 

It  will  be  seen  that  I  accept  this  genus  with  two  subgeneric  sections,  as 
follows : 

1.  macrocyclis,  Beck  (typical). 

Shell  witli  last  volution  rounding  into  the  umbilicus;  peristome 
thin,  with  margins  approximated,  and  at  the  base  shortly  reflexed. — 
(Type  as  stated  above.) 
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2.  ampelita,  Beck. 

Shell  with  last  volution  subangular  around  the  umbilicus;  peris- 
tome reHexed,  with  margins  contiguous,  and  united  by  a  thin  callus. — 
{Helix  Madagascar ~ensis,  Lam.) 

H.  and  A.  Adams  admit  the  following  three  other  subgenera  under  this 
genus,  viz,  their  own  Lysinoe,  Eurystoma,  Albers,  and  Vallonia,  Risso,  all  of 
which,  with  the  group  Ampelita,  Beck,  are  ranged  by  Albers  as  subgenera 
under  Helix. 

Not  having  studied  these  groups  to  any  considerable  extent,  no  great 
weight  is  claimed  for  the  conclusions  here  adopted  with  regard  to  their, 
relations;  but  so  far  as  I  have  had  an  opportunity  to  do  so,  the  evidence 
would  seem  to  favor  the  conclusion  that  Lysinoe,  Eurystoma,  and  Vallonia, 
as  well  as  possibly  even  Ampelita,  should  be  kept  entirely  distinct  from 
Macrocyclis. 

In  regard  to  the  geological  range  of  the  genus  Macrocyclis,  little  can  be 
said.  If  the  species  hereinafter  referred  to  this  genus  really  belongs  to  it,  it 
may  probably  be  said  to  date  back  to  the  Eocene  epoch.  Although  the 
known  existing  species  are  not  very  numerous,  it  seems  probable,  from  the 
small  number  of  fossil  species  yet  discovered  (including  apparently  a  few 
European  Tertiary  species),  that  it  may  not  have  been  more  abundantly 
represented  at  any  past  time.  It  is  possible,  however,  that  a  number  of 
Tertiary  species  may  yet  be  discovered  in  the  Rocky  Mountain  region  and 
along  the  Pacific  slope. 

This  genus  has  a  wide  geographical  range,  the  typical  section  occur- 
ring in  Australia  and  Valdivia,  and  in  this  country  from  the  Pacific  slope 
to  Georgia.  Mr.  Tryon  enumerates  six  species  as  occurring  in  the  United 
States  and  Territories,  though  Mr.  Binney  refers  two  of  these  to  Zonites. 
The  species  belonging  to  the  group  Ampelita  are  said  all  to  occur  in  Mada- 
gascar. 

Macrocyclis   spatiosa,    M.  &  H. 

Plate  42,  figs.  9,  a,  b,  c. 

Hdix  spatiosa,  Meek  and  Flayden  (18G1),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIII,  446. 

Macrocyclis  spatiosa,  Meek  (18GG),  in  Conrad's  Smithsonian   Check -List  N.  Aru.  Eocene  Invertebrate 

Fossils,  Id  ;  also  (18G9),in  Kinney's  Land  and  Fresh-water  Shells  of  N.  Am.,  part  I 

Pulmon.  Geopliila,  168. 

Shell  attaining  a  large  size,  thin,  depressed-suborbicular,  or  subdis- 
coidal,   the    spire    being  low,  but  not   flat;    volutions   five  and  a  half  to  six, 
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moderately  convex  above,  those  of  the  spire  being  slightly  covered  above, 
and  almost  entirely  hidden  below  ;  last  turn  a  little  depressed,  with  an 
outward  slope  above,  rather  distinctly  declining  at  the  aperture,  narrowly 
rounded  or  (in  the  young  shell)  subangular  around  the  periphery,  flattened- 
convex  and  rounding  abruptly  into  the  umbilicus  below,  where  it  is  more 
or  less  inflated  toward  the.  aperture;  umbilicus  wide  and  deep;  suture 
distinct  ;  aperture  transversely  round-oval,  being  a  little  wider  than  high, 
narrowly  rounded  on  the  outer  side,  and  only  very  slightly  modified  by  its 
connection  with  the  volution  on  the  inner  side;  lip  so  much  produced 
above  as  to  give  a  very  oblique  outline  to  its  margin,  which  is  nearly  straight 
above,  but  becomes  more  reflexed  below,  where  it  is  a  little  constricted; 
surface  marked  by  moderately  distinct,  very  oblique,  lines  of  growth. 

•  Greatest  breadth,  1.82  inches;  height  about  1  inch;  breadth  of  aper- 
ture, 0.77  inch  ;  height,  measuring  vertically,  about  0.50  inch,  but  measur- 
ing obliquely  from  the  advanced  upper  margin  to  its  retreating  lower  edge, 
about  0.88  inch. 

This  is  a  noble  species,  that  will  be  distinguished  at  a  glance  from  the 
other  land-shells  yet  known  from  the  Upper  Missouri  country,  or,  indeed, 
from  all  of  the  Rocky  Mountain  region,  by  its  large  size,  wide,  deep  umbil- 
icus, and  general  form.  It  seems  to  present  all  of  the  characteristics  of  a 
typical  Macrocyclis,  such  as  its  depressed  form,  wide  open  umbilicus,  the 
ventricose  character  of  its  body-volution  near  the  aperture  below,  and  its 
declining  character  at  the  same  above,  as  well  as  its  shortly  reflexed  lip  on 
the  lower  side  and  the  constriction  of  its  aperture  there. 

It  seems  to  have  exceeded  the  typical  M.  laxata  in  size,  and  is  readily 
distinguished  from  it  by  its  more  prominent  spire  and  its  more  narrowly- 
rounded  (or  in  the  young)  subangular  periphery,  caused  by  greater  compres- 
sion of  its  volutions  above  and  below,  particularly  the  latter. 

Locality  and  position. — From  the  Wind  River  Valley,  where  it  was 
found  in  the  Wind  River  group ;   probably  of  Eocene  age. 
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Fig.  84. 


Fig.  85. 


HELICIDiE. 
Genus  HELIX,  Linn,  (see  page  549). 
Helix?    veterna,    M.  &  H. 

Plate  42,  figs.  8,  a,  b. 
HvUx  veterna,  Meek  and  Hayden  (18G1),  Proceed.  Acad.  Nat.  Sci.  Pliilad.,  XIII,  447. 

Shell  thiii,   above   medium    size, 

ovate-subglobosc  ;  volutions  five  and  a 

half,    convex,    and    increasing    rather 

rapidly    in    size,    the    last    one    being 

large,    ventricose,   and    forming    about 

three-fifths  the  entire  length,  with  its 

greatest  convexity  below  the   middle, 
Helix  ?  veterna. 
r,  .     ,  „  .  .     ,  ,     ,  rounded  on  the  outer  side,  and  some- 

Cuts  ot  casts,  giveu  to  show  more  clearly  some 

characters  not  well   represented  in  the  figures     what    obliquely    produced    beloVV  ;    Spire 
on  the  plate. 

Fig.  84.  A  view  of  an  internal  cast,  showing  aper-    depressed-;   umbilicus  small  or  closed  ; 

ture ;  the  dotted  line   indicating  the  reflexed  ,  i;   t-       ,    i      t  .1  , 

'    .,    ..  s  suture  <  list  met ,  out  apparently  not  verv 

part  o(  the  lip.  '  t  •> 

Fig.  85.  An  opposite  view  of  aamo.  deep;   aperture  ovate,   rounded   below 

and  more  or  less  angular  above;  surface  marked  by  rather  strong,  very 
oblique  marks  of  growth  ;  lip  appearing,  judging  from  internal  casts,  some- 
what reflexed  below. 

Height,  1.24  inches;  breadth,  1.05  inches;  height  of  aperture,  0.75 
inch;  breadth  of  same,  0.57  inch  ;  slopes  of  spire  very  convex,  with  a  diver- 
gence of  85°  to  90°. 

I  am  in  considerable  doubt  in  regard  to  the  affinities  of  this  species, 
which  is  only  known  in  the  condition  of  internal  casts,  with  some  fragments  of 
the  shell  attached.  These  casts  certainly  present  very  much  the  appearance 
of  having  the  lip  shortly  reflexed  below,  and  the  last  turn  a  little  declining 
at  the  aperture  above.  These  characters,  and  the  apparently  distinct,  regu- 
lar, thread-like  stria;  of  growth,  seen  on  some  fragments  of  the  shell,  led  to 
the  conclusion,  when  it  was  first  studied,  that  it  might  belong  to  some  of  the 
very  elevated  types  of  the  genus  Helix,  as  understood  in  its  most  compre- 
hensive signification.  In  this  case,  however,  it  would  seem  to  belong  to  a 
section  or  group  differing  from  any  of  the  existing  American  forms ;  and, 
from  this  fact,  as  well  as  from  the  outline  of  its  aperture,  the  elevation  of 
the  spir<\  and  downward  extension  of  tin1  body-volution,  1  am  still  far  from 
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being  entirely  satisfied  with  its  reference  to  the  genus  Helix.  Until  we  can 
have  more  satisfactory  collections  for  comparison,  however,  I  prefer  to  leave 
it  provisionally  under  that  name. 

In  most,  of  its  characters,  this  shell  seems  to  resemble  a  Wyoming  form 
that  I  have  described  under  the  name  Vivlparus  Wybmingensis,  from  the 
Bridger  group  of  the  Tertiary  series  in  that  region.  It  evidently  has  a  less 
elevated  spire,  however,. and  a  more  decidedly  perforated  axis. 

The  foregoing  "cuts  represent  casts,  and  consequently  the  exact  nature 
of  the  connection  of  the  inner  lip  with  the  umbilical  region  could  not  satis- 
factorily he  made  out. 

Locality  and  position. — Wind  River  Valley,  Montana  ;  from  the  Wind 
River  group.  Tertiary  ;  probably  ot  the  same  horizon  as  the  Bridger  group 
in  Wyoming. 
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MOLLUSCA. 

GASTEROPODA. 

PULMONATA. 

LIMN.ffiID.ffi. 

Genus  LIMNJEA,  Lamarck  (see  page  531.) 

L,  i  in  it  H3  a    M  e  c  k  i  a  n  :i ,    E.  &  S. 

Plate  45,  figs.  5,  <j,  &,  c. 

LrmiHva  MeeMana,  Evans  anil  Shumard,  MS. 

Limncea  MeeMana,  Meek  and  Haydeu  (18G0),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XII,  431. — Meek  (18G4), 
Smithsonian  Check-List  Nortb  American  Tertiary  Invertebrate  Fossils,  13. 

Shell  rather  large,  conical-subovate;  spire  less  than  half  the  length  of 
the  shell,  acutely  pointed  at  the  apex;  volutions  five  and  a  half  to  six,  con- 
vex, last  one  ventricose,  and  comparatively  large;  suture  well  defined. 
Aperture  rather  narrow-ovate,  angular  above  and  rounded  below  ;  lip  slightly 
dilated  at  the  lower  part  of  the  columella;  surface  marked  by  moderately 
distinct  lines  of  growth. 

Length,  1.15  inch  ;  breadth,  0.66  inch ;  apical  angle  nearly  regular, 
divergence  54°. 

This  fine  Limncea,  is  quite  similar  to  several  of  the  species  figured  by 
Edwards  in  his  Monograph  of  the  Eocene  Mollusca  of  England,  published 
by  the  Palseontographical  Society,  but  seems  to  present  well-defined  specific 
differences  from  them  all. 

Dr.  Evans  and  Dr.  Shumard  had  specimens  of  this  species  that  they 
intended  to  publish.  We  also  had  others  from  the  same  locality,  and  not 
wishing  to  name  species  that  they  desired  to  describe,  I  wrote  to  Dr.  Shu- 
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man!  that,  if  he  would  send  me  brief  descriptions  with  the  names  ol  his 
new  species,  I  would  adopt  them.  He  then  informed  me  that  he  had  called 
this  one  L.  Meekiana  in  his  manuscript,  which  I  believe  he  never  published. 
Locality  and  position. — Pinots'  Creek,  upper  part  of  the  White  River 
group. 

I .  i  in  n  eb a   S  li  ii  in  a  rdi,   Meek. 
Plate  45,  6gs.  C,  a,b. 

Shell  rhombic-subovate ;  spire  less  than  half  the  entire  length,  very 
acute  at  the  apex;  volutions  five  and  a  half,  convex,  last  one  not  ventricose, 
rather  oblique;  suture  moderately  well  defined;  surface  marked  by  distinct 
lines  of  growth,  and  sometimes  having,  on  the  upper  part  of  the  body-whorl, 
a  few  broad,  obscure,  vertical  or  oblique  folds;  aperture  ovate,  rounded 
below,  and  angular  above. 

Length,  0.81  inch;  breadth,  0.51  inch;  length  of  aperture,  0.49  inch  ; 
breadth  of  same,  0.26  inch  ;  apical  angle  nearly  regular,  divergence  54°. 

It  is  possible  that  this  may  not  be  distinct  from  the  last,  though  I  have 
not  yet  seen  intermediate  gradations  between  these  forms.  The  shell  here 
under  consideration  differs  from  the  preceding  in  being  smaller  and  propor- 
tionally more  slender;  while  its  body-whorl  is  much  less  ventricose  and 
more  oblique.  It  also  differs  in  sometimes  showing  a  tendency  to  form 
obscure  folds  on  the  upper  part  of  the  last  volution.  It  is  named  in  honor  of 
the  late  Dr.  B.  F.  Shumard,  formerly  State  geologist  of  Texas. 

Locality  and  position. — Same  as  last. 

Genus  PLANORBIS,  Miiller  (see  page  534). 
Plan  or  bis    Leidyi,    M.  &  H 

Plate  45,  li{;s.  3,  a,  b,  c,  rf. 

Planoibis  Leidyi,  Meek  and  Hayden  (18(50),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  175.— Meek  (1804), 
Smithsonian  Check-List  N.  Am.  Tertiary  Fossils,  13. 

Shell  small,  subdiscoidal ;  spire  flat,  or  a  little  concave;  volutions 
scarcely  three,  increasing  rather  rapidly  in  size,  not  embracing  on  the  upper 
side;  inner  ones  almost  entirely  hidden  by  the  last  turn  below,  all  convex 
above,  rather  narrowly  rounded  on  the  upper  outer  side,  and  ventricose  and 
rounded  below  ;  suture  well  defined  ;  umbilicus  small,  or  less  than  half  the 
breadth  of  the  outer  whorl,  deep,  ar.d  scarcely  permitting  the  inner  volutions 
to  be  counted.      Surface  marked  by  fine,  delicate  lines  of  growth;   aperture 
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subcircular,  oblique,  a  little  oval,  flattened  or  somewhat  concave  on  the 
inner  side. 

Greatest  breadth,  0.22  inch  :   height,  0  09  inch. 

The  more  rounded,  ventricose  whorls,  and  small,  deep  umbilicus  of  this 
species  will  serve  to  distinguish  it  at  a  glance,  from  either  of  the  follow- 
ing two  forms.  It  will  also  be  found,  on  comparison,  to  have  an  entirely 
differently-formed  aperture,  and  to  be  destitute  of  the  more  or  less  distinctly- 
defined  angle  characterizing  those  shells.  It  is  likewise  much  less  com- 
pressed than  either  of  them,  and  has  a  narrower,  deeper  umbilicus. 

In  form,  it  bears  considerable  general  resemblance  to  our  Valvata  sub- 
umbilicata  from  the  Lignite  basin,  but  is  a  larger  shell,  and  differs  in  having 
the  spire  slightly  concave,  instead  of  rising  a  little  above  the  body-wliorl ; 
while  the  form  of  its  aperture,  as  might  be  expected,  is  quite  different.  The 
specific  name' was  given  in  honor  of  Professor  Joseph  Leidy,  the  distin- 
guished comparative  anatomist  of  Philadelphia. 

This  shell  is  rather  remarkable  for  its  very  narrow,  deep  umbilicus, 
which  seems  to  separate  it  from  the  typical  section  of  the  genus. 

Locality  and  position. — Head  of  White  River,  Dakota;  in  the  upper 
part  of  the  White  River  group  ;   Upper  Eocene  or  Lower  Miocene. 

Subgenus  MENETUS,  H.  and  A.  Adams  ?  (see  page  536). 
Plan  or  bis    Nebrascensis,    E.  &  S. 

Plate  42,  tigs.  2,  «,/>. 

Planorbis  Nebrascemsis,  Evans  and  Shnmard  (1854),  Proceed.  Acad.  Nat.  Sei.  Philad.,  VI,  161. 
PlanorMs  (Segmcntina ?)  Nebrascenais,  Meek  and  Haydeu  (I860),  ib.,  IX,  431. — Meek  (1864),  Smithsonian 
Cbeck-List  North  American  Tertiary  Fossils.  13. 

Shell  small,  depressed-discoid,  with  upper  and  lower  sides  nearly  equally 
and  moderately  concave,  the  umbilical  concavity  being  slightly  narrower  than 
that  above;  periphery  angular;  volutions  about  three,  convex  both  above 
and  below,  all  coiled  almost  exactly  on  the  same  plane,  more  or  less  angular 
around  the  outer  side,  and  deeply  sinuous  within  for  the  reception  of  the 
next  inner  turn — each  covering  a  little  less  than  half  of  the  next  within,  on 
tin;  upper  side,  and  slightly  more  below;  aperture  cordate-subsagittate ;  sur- 
face showing  very  obscure  lines  of  growth. 

Greatest  diameter  about  0.19  inch  ;   height  or  convexity  about  0.06  inch. 

Our  specimens  of  (be  form  referred  with  some  little  doubt  to  the  above 
species  are  from  the  same  locality  and  position  as  tliuse  described  by  Doctors 
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Evans  and  Shumard,  and  agree  very  nearly  with  their  description,  excepting 
in  apparently  never  having  more  than  about  three  volutions.  They  are  plan- 
orbicular  in  form,  the  spire  being  a  little  concave,  and  the  umbilicus,  which 
is  slightly  narrower  and  deeper  than  the  concavity  on  the  upper  side,  very 
nearly  of  the  same  breadth  'as  the  outer  whorl.  The  volutions  are  nearly 
equally  convex  above  -,[\\d  below,  obtusely  angular  on  the  outer  side  near  the 
middle,  and  deeply  grooved  within  for  the  reception  of  the  inner  whorls, 
each  of  which  is  from  one-third  to  one-half  embraced  by  the  succeeding 
turn.  The  aperture  is  subcordate,  not  oblique,  and  slightly  wider  than  high. 
The  marks  of  growth  are  obscure. 

This  and  the  following  species  seem  to  have  the  external  characters  of 
(he  genus  Segmenlina  ;  but  it  is  impossible  to  determine  whether  or  not  they 
possess  the  internal  teeth  of  that  genus.  My  present  impression  is  that  they 
may  belong  to  the  subgenus  Menetus,  H.  and  A.  Adams. 

Locality  and  position. — Pinots'  Creek,  upper  part  of  White  River  group, 
of  the  Tertiary  series. 

Planorbis   vetustus,   M.  &  H. 

Plate  45,  figs.  1,  a,  b,  c. 

Planorbis  vetustus,  Meek  and  Hayden  (1860),  Proceed.  Acad.  Nat.  Sci.  Philad.,  IX,  175. 

Planorbis  (Segmentina  ')  vetustus,  Meek  and  Hayden  (1860),  ib.,  XII,  431. 

Planorbis  vetustus,  Meek  (1864).  Smithsonian  Check-List  N.  Am.  Tertiary  Fossils,  13. 

Shell  small,  discoidal,  much  depressed;  spire  slightly  concave ;  umbili- 
cus shallow,  very  little  broader  than  the  concavity  on  the  upper  side,  and 
rather  more  than  one-third  wider  than  the  outer  whorl,  showing  about  half 
of  each  inner  turn  ;  volutions  three  and  a  half  to  four,  compressed-convex 
above  and  below,  the  upper  side  being  a  little  more  convex  than  the  other, 
and  sloping  slightly  outward  from  near  the  inner  margin  ;  all  rather  distinctly 
angular  around  the  outer  side  somewhat  below  the  middle,  and  deeply 
grooved  within  for  the  reception  of  each  succeeding  inner  whorl;  sutures 
well  defined,  though  not  very  deep  ;  aperture  narrow-subcordate,  approach- 
ing an  irregular  hastate  outline,  very  slightly  oblique,  having  its  longer  axis 
in  the  direction  of  the  greatest  breadth  of  the  shell;  surface  apparently 
nearly  smooth,  or  only  showing  obscure  marks  of  growth. 

Greatest  breadth,  0.23  inch  ;   height,  0.05  inch. 

This  shell  might  be  confounded  with  the  last  on  a  hasty  examination, 
but  may  always  be  distinguished  by  its  more  depressed  form  and  more  dis- 
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tinctly  angular  whorls.  The  angle  is  also  not  so  nearly  central,  and  the 
whorb  are  much  less  convex  on  the  upper  and  lower  sides,  while  its  umbili- 
cus is  proportionally  much  wider. 

It  bears  considerable  resemblance  to  P.  Ungeri  of  Reuss  and  von  Meyer 
(Paheontographiea,  II,  37,  taf.  4,  fig.  10),  from  the  Miocene  fresh-water 
limestone  in  the  northern  part  of  Bohemia,  but  is  not  so  distinctly  angular 
around  the  periphery,  and  its  angle  is  not  so  near  the  middle  of  the  outer 
side.  It  also  has  usually  about  one  whorl  less,  and  more  obscure  surface- 
markings. 

In  the  Eocene  of  the  Old  World,  there  arc  also  some  very  closely-allied 
forms,  among  which  may  be  mentioned  P.  lens,  Bong.,  P.  tropis,  Edwards, 
and  P.  Sowerbyi  of  Bronn.  From  the  first,  it  differs  in  being  a  smaller 
shell,  in  having  about  one  whorl  less,  and  a  proportionally  larger  umbilicus. 
It  also  differs  in  being  a  little  more  concave  on  the  under  than  the  upper 
side,  instead  of  the  reverse.  From  P.  Sowerbyi,  which  it  very  nearly  resem- 
bles, it  appears  to  differ  in  being  less  sharply  carinate,  while  its  whorls  are 
not  so  flat  on  the  under  side,  and  increase  less  rapidly  in  size.  It  seems  to 
be  even  more  closely  related  to  P.  tropis,  but  differs  from  Edwards'  figures 
of  that  species  given  in  his  Monograph  of  the  Eocene  Mollusca  of  England 
(published  by  the  Pateontographical  Society),  in  the  greater  convexity  of  its 
whorls  on  the  under  side,  and  in  having  a  less  distinctly-defined  angle 
around  the  periphery.  It  is  desirable,  however,  that  this  Dakota  shell 
should  be  compared  with  authentic  specimens  of  the  above  foreign  forms,  in 
order  to  settle  beyond  doubt  the  question  in  regard  to  its  relations  to  the 
same ;  though,  with  the  present  means  of  comparison,  as  well  as  from  its 
geogiaphical  position,  I  can  but  regard  it  as  distinct  from  them  all. 

Our  shell  has  also  some  near  representatives  among  recent  species, 
being  very  similar  in  size  and  form  to  P.  vermiculus  of  Gould  from  Oregon. 
Still  it  differs  in  being  slightly  more  compressed  and  subangular  instead  of 
rounded  on  the  periphery,  while  its  umbilicus  is  a  little  wider  and  shallower 
than  in  the  Oregon  species. 

Locality  and  position. — Same  as  last. 
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PHYSID/E. 

Genus  PHYSA,  DraparnautL 

SijiioH.—riiysa,  Draparn.  (1801),  Proilr. :  and  (1805)  Moll.,  25,  28,  and  54.— Lam.  (1812),  Extr.  d'un  Cours  ; 
and  (1822)  Hist.,  VI,  2,  155  (2e  eU,  398).— Fe"russ.  (1821),  Tabl.  Syst.,  xxxiii.— 
Blainv.  (1824),  Diet.  Sci.  Nat.,  XXXII,  244;  and  (1825)  Malac,  450.— Defr.  (1826), 
Diet.  Sci.  Nat.,  XL,  145.— Fitzinger  (1833),  Syst.  Verz.,  110.— Cbarp.  (1837),  Cat.  Moll. 
Suisse,  29.— Gray  (1840),  in  Turt.  Man.  (2d  ed.),  251;  and  (1842)  Synon.  Moll.  Brit. 
Mas.,  91;  also  (1844)  Eev.  Zool.,  405.— Haldeman  (1842),  Mon.  Fresh-water  Univ. 
United  States,  Physidw,  20.— Swainson  (1840),  Malac,  338.— Gould  (1841),  Invert. 
Mass.,  211  ;  and  Binney  ed.  same  (1870),  483. — H.  and  A.  Adams  (1855),  Genera  Recent 
Moll.,  II,  256. — Binney  (18G5),  Land  and  Fresh-water  Shells  United  States,  75;  and  of 
many  others. 

Phyza,  Eisso  (1826),  Hist.,  IV,  96.— Verany  (1846),  Cat.  An.  Invert.,  15. 

Anissus  (part),  Studer  (1820),  Syst.  Verzch.,  23  (not  of  Fitzinger). 

Isidora,  Ehrenb.  (1831),  Symb.  Phys.— H.  and  A.  Adams  (1855),  Genera  Recent  Moll.,  II,  260  (as  a 
subgenus  under  Bittinus). 

Kivkola,  Fitzinger  (1833),  Syst.  Verz.,  110. 

Physellu,  Haldeman  (1842),  Monogr.  Fresh-water  Univalves  of  the  United  States,  14  (proposed 
as  a  subgenus  under  Physa). — H.  and  A.  Adams  (1855),  Genera  Eecent  Moll.,  II,  25  (as 
a  subgenus  under  Physa). 

Physodon,  Haldeman  (1842).  Mon.  Fresh-water  Univalves  United  States,  14  (proposed  as  a  sub- 
genus under  Physa). — H.  and  A.  Adams  (1855),  Genera  Recent  Moll.,  II,  258. 

Costella,  Dall  (1870),  Ann.  Mag.  N.  Y.  Lye.  Nat.  Hist.,  IX,  355  (as  a  subgenus  under  Physa). 

Etym. — ipvaa,  a  leather  bag,  or  bellows. 
Exam]). — Physa  fontinalis,  Linn.  (sp.). 

Shell  ovate,  elliptic,  or  subglobose,  thin  and  polished,  or  moderately 
thick;  spire  short ;  aperture  subovate,  or  more  or  less  elongated;  outer  lip 
thin,  or  rather  thick,  and  not  dilated;  inner  lip  spread  over  the  columella, 
which  has  a  more  or  less  developed  fold,  or  slight  tooth-like  projection. 

As  defined  above,  this  genus  includes,  along  with  the  typical  forms,  four 
other  subgenera,  among  recent  species;  and  probably-otbers  will  have  to  be 
established  for  some  extinct  forms.  The  separate  subgenera  alluded  to  were 
established  by  Professors  Haldeman  and  Ehrenberg  and  by  Mr.  Dall,  and 
may  be  distinguished  from  each  other  and  the  typical  section  as  stated  below  : 

1.  physa,  Draparnaud  (typical). 

Shell  subovate  or  subelliptic;  outer  lip  thin  ;  columella  with  fold 
small  or  nearly  obsolete. — (Type  as  already  stated.) 

2.  physella,  Haldeman. 

Shell    subglobose;    spire    very    short;     aperture    comparatively 
large;  columella  with  a  well-defined  fold. — (P.  globosa,  Haldeman.) 

3.  physodon,  Haldeman. 

Shell  comparatively  thick,  smooth,  subovate ;  columella  with  two 
tooth-like  projections;  outer  lip  thick. — (P .  microstoma,  Haldeman.) 
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4.  isidora,  Ehrenb.  (—  Diastropha,  Guilding). 

Shell  ovate,  with  volutions  ventricose;  axis  slightly  umbilicated; 
columella  without  a  fold. — {Physa  contorta,  Mich.) 

5.  costella,  Dall. 

Shell    rounded,    with    vertical    undulations    or    costse. — {Physa 
cosiata,  Newcomb.) 

The  existing  species  of  this  genus  usually  live  in  clear  running  streams, 
or  springs,  though  they  also  inhabit  clear  ponds.  They  are  widely  distrib- 
uted, being  found  in  North  America,  Europe,  India,  Southern  Africa,  the 
Philippine  Islands,  &c. 

This  genus  seems  to  have  been  introduced  near  the  close  of  the  Oolitic 
period,  species  being  found  in  the  Purbec  beds  of  England.  It  also  occurs 
in  the  Wealden  of  Europe,  and  in  the  Tertiary  rocks  of  this  country  and 
Europe.  Several  very  fine,  large  species  are  already  known  from  the  Ter- 
tiary rocks  of  Wyoming.  Our  eastern  coast  Tertiary  beds,  being  almost 
exclusively  of  marine  origin,  have  consecpientlyno  species  of  this  genus,  so 

far  as  known. 

P  li  y  s  a   secalina,    E.  &  S. 

Plate  45,  figs.  4,  a,  b. 

Physa  secalina,  Evans  and  Slmniard  (1654),  Proceed.  Acad.  Nat.  >Sci.  Pbilad.,  VI,  15G. 

Shell  small,  narrow-oval,  or  subelliptical ;  volutions  three  and  a  half  to 
four,  last  one  comparatively  large,  but  not  ventricose,  composing  about  three- 
fourths  of  the  entire  length;  spire  comparatively  small ;  suture  moderately 
distinct;  aperture  very  narrow-subovate,  acutely  angular  above,  and  narrowly 
rounded  below  ;  surface  apparently  smooth. 

Length,  0.17  inch;  breadth,  0.08  inch. 

Locality  and  position. — Pinots'  Creek,  upper  beds  of  the  White  River 
Tertiary,  Dakota  Territory. 

HELICID^. 

Genus  HELIX,  Linn,  (soe  page  540). 
Helix    Leidyi,    H    &  M 

Plate  15,  figs.  < ,  »,  h. 
Helix  Leidyi,  Hall  and  Meek  (1851),  Meiu.  Am.  Acad.  Arts  and  Sci.  Boston,  V  (n.  s.),  394,  pi.  3,  fig.  12. 

Shell  subglobose,  wider  than  high;  spire  rather  prominent;  volutions 
moderately  convex,  las!  one  large  and   ventricose,  rounded;  suture  distinct; 
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surface  unknown  ;  aperture  broad  lunate-subovate,  rather  oblique ;  outer  lip 
apparently  reflexed  ;   umbilicus  small  or  closed. 

Length,  1.05  inches;  breadth,  1.12  inches;  length  of  aperture,  0.77 
inch  .  breadth  of  same,  0.54  inch;  apical  angle  convex,  divergence  about 
lori0. 

This  species  resembles  in  form  a  shell  described  by  Matheron  under 
the  name  Cyclostoma  Lunelii  (Cat.  Meth.  Fos.  Depart,  des  Bouches-du-RhSne, 
209.  pi.  35,  rigs  12-13),  though  its  outer  lip  appears  not  to  have  been  thick- 
ened as  in  that  species.  As  all  the  specimens  we  have  seen  of  our  shell  are 
casts,  we  have  no  means  of  ascertaining  the  nature  of"  its  surface-markings, 
nor  are  we  quite  sure  it  would  fall  within  the  genus  Helix  as  restricted  by 
some  of  the  more  recent  writers;  though  there  can  be  no  doubt  in  regard  to 
its  belonging  to  that  genus  as  generally  defined. 

Locality  and  position. — Bad  Lands  of  White  River;  from  the  White 
River  group. 


ATPENDIX. 


The  descriptions  of  the  following  two  species,  accidentally  omitted  in 
their  proper  places  in  the  body  of  the  work,  are  added  here. 

Telliiia    (Arcopagia)!    Clieyeiinciisis,    M.  &  H. 

Plate  17,  fig.  16. 
Tellina  ?  Cheycnnensis,  Meek  and  Hayden  (1856),  Proceed.  Acad.  Nat.  Sei.  Pbilad.,  VIII,  82. 

Shell  transversely  ovate,  compressed,  very  thin ;  anterior  margin 
rounded  ;  'posterior  margin  faintly  subtruncated,  or  rounding  from  above  to 
the  very  narrowly  rounded  or  subangular  posterior  basal  extremity  ;  basal 
outline  semiovate ;  beaks  rather  prominent,  placed  a  little  in  advance  of  the 
middle;  umbonal  slopes  prominently  rounded  from  the  umbones  to  the  pos- 
terior basal  extremity  ;  surface  ornamented  with  fine  lines  of  growth,  and 
somewhat  stronger  little  ridges  and  furrows  near  the  lower  margins. 

Length,  0.88  inch  ;  breadth,  0.36  inch  ;  height,  0.67  inch. 

This  shell  was  originally  referred  (with  a  mark  of  doubt)  to  the  genus 
Tellina,  merely  because  its  hinge  was  unknown,  and  it  resembles  certain 
forms  from  the  Cretaceous  rocks  usually  described  under  that  name  by  some 
reliable  authorities,  and  not  because  it  was  really  believed  it  to  be  a  true 
Tellina.  In  form  and  general  appearance,  it  more  nearly  resembles  Arcopa- 
gia;  but  as  no  specimens  have  been  seen  showing  its  hinge  and  interior, 
it  is  not  possible  to  determine  whether  or  not  it  even  belongs  to  the 
TeUinidcu.     It  is  certainly  not  a  true  Tellina. 

Locality  and  position. — Forks  of  Cheyenne  River,  Dakota  ;  from  the 
Fort  Pierre  group  of  the  Upper  Missouri  Cretaceous  series. 

Ammonites?!   Unllauanns,   M.  &  H. 

Plate  8,  figs.  1,  a,  b,  c. 
Ammonites  Mullananus,  Meek  and  Hayden  (1862),  Proceed.  Acad.  Nat.  Sci.  Philad.,  XIV,  23. 

Shell  cotnpressed-subglobose ;  rounded  on  the  periphery ;  umbilicus 
small,  deep,  and  acutely  conical,  between  one-third  and  one-half  as  wide  as 
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the  breadth  of  the  outer  whorl  from  Oie  dorsal  to  the  ventral  side,  showing 
about  one-third  of  each  inner  volution.  Whorls  increasing  rather  vapidly  in 
size,  particularly  in  convexity,  sloping  on  each  side  from  near  the  umbilicus 
(with  a  slightly  convex  outline)  toward  the  periphery,  and  rounding  abruptly 
into  the  umbilicus  on  the  inner  side,  each  of  those  within  deeply  embraced 
by  the  succeeding  turn.  Aperture  transversely  reniform  or  sublimate.  Sur- 
face ornamented  with  rather  small,  regular,  rounded  costa?,  which  pass  nearly 
straight  across  the  sides  of  the  whorls,  and  arch  slightly  forward  in  crossing 
over  the  periphery,  on  which  from  thirty-six  to  forty  of  them  may  be  counted 
to  every  turn  ;  each  of  those  commencing  at  the  umbilicus,  usually  there  a 
little  enlarged,  especially  on  the  larger  whorls,  so  as  to  form  a  small  sub- 
nodose  prominence.  Beyond  these,  they  all  (particularly  on  the  inner  whorls) 
bifurcate  regularly  once,  near  the  middle  of  each  side,  and  on  the  larger  turns 
others  are  also  intercalated  between,  so  as  to  make  the  number  on  the  periph- 
eral side  five  or  six  times  as  great  as  at  the  umbilicus. 

The  septa  are  rather  crowded,  and  provided  with  branched  and  deeply 
sinuous  lobes  and  sinuses.  The  siphonal  lobe  is  about  one-fourth  longer 
than  wide,  nearly  obovate  in  form,  and  ornamented  with  three  principal 
branches  on  each  side,  the  two  terminal  of  which  are  larger  than  the  others, 
and  each  provided  on  the  outer  side  with  two  or  three  more  or  less  digitate 
lateral  branchlets,  while  the  inner  parallel  margins  are  merely  sharply  ser- 
rated. The  first  lateral  sinus  is  of  about  the  same  size  as  the  siphonal  lobe, 
a  little  oblique,  nearly  oblong  in  form,  and  divided  at  the  extremity  into  two 
tripartite  and  obtusely  digitate  branches,  of  which  the  one  on  the  outer  side 
is  larger  than  the  other;  behind  these,  it  is  provided  on  each  side  with  two 
alternating  lateral  branches  with  sinuous  margins.  The  first  lateral  lobe  is 
narrower  and  shorter  than  the  siphonal  lobe,  and  provided  with  two  principal 
branches  on  each  side,  the  two  terminal  of  which  are  much  larger  than  the 
others,  and  of  unequal  size,  the  one  on  the  right  or  peripheral  side  being  the 
larger.  Both  of  these  terminal  branches  are  distinctly  bipartite,  the  subdi- 
visions being  ornamented  with  several  branchlets  and  smaller  digitations. 
The  second  lateral  sinus  is  about  half  as  wide  and  nearly  two-thirds  as  long  as 
the  first,  more  or  less  oblique,  and  rather  deeply  divided  at  the  extremity 
into  two  subequal,  bifurcating,  and  obtusely  digitate  terminal  branches.  The 
second  lateral  lobe  is  as  long  as  the  second  lateral  sinus,  but  a  little  narrower, 
and  ornamented  with  three  variously  digitate  terminal   branches,  the  middle 
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one  of  which  is  longer  than  the  others,  a  little  oblique,  and  not  exactly  central. 
The  third  lateral  lobe  is  small,  being  less  than  half  as  long,  and  scarcely  two- 
thirds  as  wide,  as  the  second  lateral,  and  provided  with  three  nearly  equal, 
spreading,  digitate,  terminal  bi'anches.  Between  the  third  lateral  lobe  and 
the  umbilical  margin  there  are  two  other  small,  very  unequal,  lateral  lobes,  the 
first  of  which  has  two  or  three  digitations  on  each  side;  while  the  second  is 
nearly  simple,  or  but  slightly  sinuous  on  the  margins. 

In  the  number  and  arrangement  of  the  lobes  and  sinuses  of  its  septa, 
as  well  as  in  their  mode  of  branching,  this  species  agrees  very  nearly  with 
.Phylloceras?  Haiti,  pi.  23,  figs.  4  a,  b,  c  (=Ammonites  Haiti,  Meek  and 
Hayden,  Proceed.  Acad.  Nat.  Sci.  Phila.,* March,  1856,  p.  70).  It  has,  how- 
ever, one  more  lateral  branch  on  each  side  of  its  dorsal  lobe,  and  one  less  on 
each  side  of  its  superior  lateral  lobe,  than  ]*.!  Haiti;  while  all  the  divisions 
of  its  lobes  and  sinuses  are  more  spreading  Although  rather  closely  allied 
in  their  internal  characters,  these'  two  shells  present  marked  differences  in 
form,  as  well  as  in  their  external  markings;  the  species  now  under  considera- 
tion being  much  more  ventricose  and  more  coarsely  ribbed  than  P.!  Haiti. 

It  agrees  much  more  nearly  in  form  with  Ammonites  Barnstoni,  Meek 
(Professor  Hind's  Report,  Assiniboine  and  Saskatchewan  Exploring  Expedi- 
tion, plate  11,  figs.  1  and  2),  from  far  up  north,  on  Mackenzie's  River,  but 
differs  in  having  a  smaller  and  more  acutely  conical  umbilicus,  and  less 
broadly-rounded  periphery.  Its  costa?  are  also  more  rounded,  and  it  presents 
well-marked  differences  in  its  septa. 

The  only  specimen  of  this  species  yet  seen  consists  entirely  of  septate 
whorls,  the  non-septate  outer  portion  having  been  broken  away.  It  measures 
in  its  greatest  diameter  4  inches,  and  2.57  inches  in  breadth  at  the  widest 
part  of  the  outer  whorl.  It  is  scarcely  necessary  to  add  that  this  is  fflot  a 
true  Ammonite, ^as  that  genus  is  restricted  to  typical  forms  by  the  late 
classifications. 

Named  in  honor  of  Lieut.  John  Mullan,  United  States  Topographical 
Engineers,  in  charge  of  the  expedition  for  the  location  and  construction  of 
the  Pacific  wagon-road. 

Locality  and  position. — Chippewa    Point,    near    Fort    Benton,    on    the 

Upper   Missouri:    Fort    Benton    group   of   the    Upper    Missouri   Cretaceous 

series. 
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Artarti  gregaria  . 
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Mortoniceras  ?  Yeruiilionense  . 

Multicostata' 

Alurcx  colus 

Mim  i'  tritonis 


28 
G5 
446 
44ii 
450 
211 
372 
304 
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Murex  iubercularis 334 

Manx  tulipa 355' 

Hi ']:  un  >.i: 343 

Mnsculum 525 

1///K  a  in/ ii  I  if  era 220 

Mi/a  glycimeris 2-ls 

Mya  margaritifora 113 

Mya  pictorum 512 

Mya  rust  rata 237 

Myalina 68 

Mynpara 74, 75 

Myosola 277 

Myrtea 130 

Mysca 511 

Mytilid.'E 07 

Mytilida- 28 

Mytitttes  problematicus 62 

Mytiloides 39,62 

Mytiloides 38,40 

Mytilns 67,68 

Mytilus  attenuatus 74 

Mytilus  decussatus 71 

Mytilus  edentulus 09 

Mytilus  edulis •. 07, 68 

Mytilus  Galpinianus 73 

Mytilus  Hillanoides 74 

Mytilus  hirundo 28,31 

Mytilus  lanccolatus 09 

Mytilus  Leckenbii 73 

Mytilus  Magellanicus 68 

Mytilus  Meehii 72,74 

Mytilus  modiolus 09 

Mytilus  eoleniformis •  70 

Mytilus  subarcuatiis 09 

Mytilus  suleatus 70 

Mytilus  tortus 68 

Mytulus 07,70 

N. 

Xnara 237 

Xa-ra 237 

Xaia 512,514 

Naidea 514 

Xaidea 512 

Xarica 329 

Xalica 311,330,331 

Xatica  .' ambigua .  330 

Naiica  ampullaria 311 

Xatica  ca  lypso 319 

Xatica  canaliculata 317 

Xatim  canrena 311 

Naiica  <  'assisiana 319 

Xatica  Clementina 319 

Xatica  concinna 314,  315 

Xatica  Jliniiiala 313 

Xatica  glauconoides 313 

Xatica  ( Uyrodes)  crenata 309 

Natica  ( Luvatio)  Moreauensis 314 
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Natica  (Luuatio)  occidental'!* 315 

.  Natica  (Lunaiio)  sulicrassa 31t5 

NaMca  Moreanensis 314 

Natica  obliquata 314,  315 

Nation  occidenialis 315 

Natica  paludinmformis 318 

Natica  rcciihibrnm 314,  31f> 

Xatica  segararitina 313 

Natica  subcrassa ." 316 

Natica  Tuomeyana 331, 332 

N.lTICIDiE 309 

Naticopsis  f  Tuomeyana 332 

Nauta 540 

Nautiud.e 489 

Nautilina 535,53(5 

Nautilus 489,  41)0 

Nautilus  Bouchardianus 497,498 

Nautilus  coronatus .490,492 

Nautilus  (cryploceras)  spiniger 491 

Nautilus  Dekayi 496 

Nautilus  Dekayi 49? 

Nautilus  Dekayi,  var.  Montauaensis 498 

Nautilus  elegans 499 

Nautilus  elegans 500 

Nautilus  elegans,  var.  Nebrasct  nsis 499 

Nautilus  Geinitzi 491 

Nautilus  lamgatus 497 

Nautilus  orbioulatus 491 

Nautilus  Orbignyanus 497 

Nautilus  ParMnsoni 491 

Nautilus  .'  perl  at  us 496 

Nautilus  planitnrgatus 491 

Nautilus  pompilius 489 

Nan  tilus  pseudo-elegans 500 

Nautilus  sphmricus 497 

Nautilus  Slygialis 491 

Nesera * 237 

Ni  ara  euspidata 239 

Ncrera  Moreauensis 239 

Nesera  veutricosa 238 

Xcara 2:'.7 

Nclio 98 

Nemocardium 167 

Xi  niocariliiim 173 

Nemodou 81 

Ni  modon 83 

Nemodou  Eufalensis 81 

Nemodou  Bulcatinus 82 

fNeptunclla 343 

?Neptunella 344 

Nirita  cancellata 329 

Neritopsis 331 

Nicea 511 

Nieea 514 

A  lorn  ia  329 

Noctia 9] 

Nbdularia r.i-j 

Nucula t)s 
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Nucula 99, 103, 104,  ins 

Nucula  cancellata ^ 102 

X inula  dirarica ta 98 

Nucula  Evansi Ill 

Nucula  filarial  is 107 

Nucula  Hmsendonkii 107 

Nucula  li mat ul a In7 

Nucula  obsoletistriata 100 

Nucula  obtusa 101 

Nucula  parva  99 

Nucula  pectinala - 103, 107 

Nucula  planiniarginata 101 

Nucula  Baymondi 100 

Xiicii  la  scapha 109 

Nucula  scitula 110 

Nucula  subplaua 99 

Nucula  ventricosa 110, 112 

Nuciilaua 103 

Nuculana 103,104,105,106,107,108 

Nuculaua  bisulcata 104 

Nuculana  emarginata 103, 106 

Nuculana  equilateralis 10i> 

Nuculana  subnasuta 105 

Nuculana  ciutu 104 

NucuuBiE 98 

Nuculites 104 

Nuculocardia  divaricata 75 

Xux 525 

O. 

Obliquaria 511 

Obovaria 511 

Obo  varia 514 

Odoutobasis 351 

Odontobasis  constricta 352 

Odoutobasis  ventriosa 354 

Oligoptych 

Omphalia 469,532 

Oinphiscola 533 

Orbicula 295 

Orthonym.ua 512,514 

Ostracitcs '. 10 

Ostraites 10 

Ostraites  mysticus 20 

Ostrea 10,11,500 

Ostrea   19,68 

Ostrea  biauriculata 21 

Ostrea  carinata 11 

Ostrea  congesta 13 

Ostrea  convexa 20 

Ostrea  crenulata 15 

Ostrea  cristagalli 11 

Ostrea  deltoidea 20 

Ostrea  cdulis 10, 11 

Ostrea  falcata 15 

Ostrea  Georgiana 12 

Ostrea  glabra 509 

i  ist  rea  (Gryphasa  .')  patina 16 

Ostrea  (Gryphoeostrea  '   subalata 15 
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Ostrea  inomata 14 

Ostrea  intermedia 18 

Ostrea  Jaeohaea '-'I 

Ostrea  larva 15 

Ostrea  lateralis 16 

Ostrea  longirostris 12 

< M  rea  matereula 12 

Ostrea  maximia 24 

Ostrea  nobilissima 12 

Ostrea  patercula 12 

Ostrea  patina 18 

<  Istrea  pellucida 15 

Ostrea  plumosa 510 

Ostreo  subsinuata 18 

Ostrea  subtrigonalis 510 

Ostrea,  (undetermined  species) 12 

Ostrea  reticularis 20 

Ostreiixe 10,510 

Ostreum 10 

Ovalaires 214 

Oxytoma 29 

Oxytoma 28,31,34,35 

P. 

Pachycardium 171 

Pachy  cardium 172 

Pachydon 241 

Pachydon 240, 243 

Pachydon  obliqua 241 

Pachyodon 528 

l'aehytharus 115 

Pachythaerus 116 

Pagana 544 

PaUeoinera 193 

Paludina  Conradi 570 

Pallidum  Lcai 577 

Paludina  Leidyi 582 

Paludina  lineata 581 

Paludina  multilineata 586 

Paludina  peculiaris 580 

Paludina  ponderosa 585 

Paludina  retusa 578 

Paludina  trochiformis 580 

Paludina  rt tula 587 

Paludinella 571 

Panopwa 248 

Panopcea  oecidentalis 250 

Panopea 248 

Paracyclas 132 

Patella 285,286,294 

Patelloidea 294 

Patoeeras 185 

Pecten 23 

Pecten  bifrons 25 

Pecten  Hallii 27 

Pecten  Islandicus 23,25 

Pecten  Jacobwus 24 

Pecten  maximus 24,27,68 
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Pecten  Xi  brascensis 25 

Pecti  n  perplanns 26 

Pectenrigida 26,27 

Pecten  scintilla! us 27 

Pecten  simplicus 27 

Pecten  venustus 26 

Pectinibkanchiata 303,558 

!'):<  Tixm.i; 23 

Peclinida 28 

Peetunculina 96 

I'n  tiincnlina  pa>  riila 07 

Pectunculus 166 

Pectunculus 94  165 

Pectunculus  Siouxensis 92 

Pectunculus  subimbricatus 95 

Pelagus 445 

Peloriderma 10 

Pcloris 10 

Perissoptera 32 1 

Perna 28,64,67,69 

Pernopecten 25 

Peronsea 194 

Peronwa 192,197 

Pcrona-oderma 192 

Peromeoderma 193 

Phacoides 130 

Pharella 250- 

Pharella  ?  Dakotensis 251 

Pharella  t  equalis 251 

Pharella  Jure  nica 250 

Pharetra 7 

Pholadid.e 254 

Pholadomya 37,220,227 

Pholadomya 213,211 

Pholadomya  Americana 221 

Pholadomya  Candida 213 

Pholadomya  cardissoides 215 

Pholadomya  caudaia 235 

Pholadomya  i  Cymi  lla)  undata 236 

Pholadomya  decussata 219 

Pholadomya  exaltata 215 

Pholadomya  fibrosa 36 

Pholadomya  ((louiomiju)  borealis 222 

Pholadomya  Hodgii 215 

Pholadomya  uodiilifcra 215 

Pholadomya  papyracea 217 

Pholadomya  pectinata ■   214 

Pholadomya  pelagica 21-1 

Pholadomya  (Procardia )  Hodgii 219 

Pholadomya  semicostata 214 

Pholadomya  subelongaia 21s1 

Pholadomya  subventricosa  217 

Pholadomya  tenera 217 

Pholadomya  lenuicostata 214 

Pholadomya  undata 229,236 

Pholadomya  a 213 

Piiolai  >om  vid.e 213 

PJiolas  cuneata 259 
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Pholas  (Martesia)  cnneata 259 

Pholas  i  Stimpson  i 256 

Pholas  Waldheimii 250 

Phy  lloceras 458 

1'bylloceras  ?  Halli 458 

Phylloceras  t  Halli 609 

Phylloda 192 

Pbylloda 193 

Phylloteuthia 505 

Pbylloteutbis  subovata 505 

Pbysa 603 

Physa  (Aplexa)  longiuscula 541 

Physa  (Aplexa)  subelongata 540 

Physa  constata 604 

Physa  contorta 604 

Physa  Drapernandi 540 

Physa fontinalis 603 

Physa  Galloprorincialis 540 

Physa  Gardanensis 540,  ."41 

Physa  globosa 603 

Physa  longiuscula 541 

Physa  m  icrostoma 603 

Physa  rhomboidea 542 

Pbysa  seealina 604 

Physa  subelongata 540 

Physella 603 

Pn  ysid;E 540,  603 

Physodon 603 

Phyza 603 

Piestochilus 355, 356 

Picstocbilns 350 

Pileopsis 294 

1'inacoccras 461 

Pinna 37 

Pinna  fibrosa 29,36 

Pinnidce i28 

Pirenella 55S 

Pisidium 525 

Pilar 178 

Pitar 179 

Placenticeras 462,463 

Placenticeras  lenticulare 473 

Placenticeras  lenticularis 463 

Placenticeras  placenta 465 

Placenticeras  placenta,  var.  intercalare 469 

Placenticeras  syrtalis 471,  472 

Placenticeras  trochoides 164 

Placunopsis  subtrigonalis 23 

Plagiarca 78 

Plagiarca 77,  80 

Plagiola 511,514 

Planella 589 

Planorbis 534,535,599 

Planorbis  alius _ 536 

Planorbis  amplexus 539 

Planorbis  Andecolus 536 

Planorbis  angulatus 536 

Plauqrbia  (Bathyomphalus)  amplexus 539 


Pago. 

Planorbis  (Bathyomphalus)  planoconvexus..  538 

Planorbis  bicarinatns 535 

Planorbis  eampanulatus 536 

Planorbis  carinaius 536 

Planorbis  convolutus 536 

Planorbis  convolutus,  var 538 

Planorbis  euomphalus 538 

Planorbis  fragilis 538 

Planorbis  Leitlyi 599 

Planorbis  lens 602 

Planorbis  Nebrascensis (J00 

Planorl  is  planoconvexus 538 

Planorbis  rotundatns 537 

Planorbis  (Segmentina?)  Nebrascensis 600 

Planorbis  (Segmentina  f )  vetustus 601 

Planorbis  Sowerbyi 002 

Planorbis  spectabilis 537 

Planorbis  siibnmbilicata 590 

Planorbis  tropis 602 

Planorbis  Ungeri 602 

Planorbis  vermiculus 602 

Planorbis  vetustus 601 

Planorbclla 535. 

Planorbella 536 

Planorbulina 535 

Pleurobema 511,514 

Pleurocera 564 

Pleuroceras 453,  454 

Pleurolimncea 532 

Pleuroliuimea 533 

Pleurotoma 381 

Pleurotoma  minor 384 

Pleurotoma  strombiformis 382 

Pleurotomaria  contorta 385 

Pleurotomarius 381 

Pleurotomidjs 380 

Pleurotomites 381 

Phurotomus 381 

Podopsis  gryphoides 20 

Pogonopoda 28 

Polita 546 

Pollia 377 

/  'id  liana 377 

Pohjmcsoda 157 

Polynema •. 78 

Poly  nana 77,80,81 

P(  )I.V1'I 1 

Polyrhytis    532 

l'n  mat ta 549 

Poromya 227,230 

Poromya  superba '. 229 

Portlandia  .-• 107 

Portlandia 108 

Potamida 511,513 

Prionocy clas 152,  453 

Prionocyclas  Woolgari 455 

Prionotropis 453,455 

Prionotropis  Woolgari 452 
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Procardia 21 

Procardia 2X3 

Proptera 511,515 

Protocardia  171, 172, 174 

Protocardia 107,  17:! 

Protocardia  (Leptocardia  '!)  pertenuis 170 

Protocardia  (Leptocardia)  rara 170 

Protocardia  (Leptocardia)  subquadrata 175 

Protocardia  Salinaensis 170 

Protocardia  SalinaenBis 174 

Protocardium 171, 173 

Pseud-am  ussium 24 , 2? 

Psendo  bucuinnm 349 

Psendo  bucciuum  Nebrascense 350 

Pseudoliva 349 

1  '«<  udomonotis 30 

Pseudonautilus 491 

Pseudoptera 28,30,31,37 

Pseudoptera 29 

Psilomya 229 

Pteria 28,29 

Pteria 30,31,33,37 

Pteria  Haydeni 33 

Pteria  linguaforniis 32 

Pteria  linguaformis,  var.  snbgibbosa 33 

Pteria  longa 31 

Pteria  Nebrascana 34 

Pteria  (Oxytonia)  Nebrascana 34 

Peteria  ( Oxytoma)  Nebrascana 10 

Pteria  (Pseudoptera )  fibrosa 36 

Pteria  snbgibbosa 33 

riiriida; 25 

Pteriida; 26 

Pterinea 31 

Pterodonta 307 

Pterodonta  terebrans 308 

Ptycboceras 41U 

Ptychoceras  annulifer 411 

Ptychoceras  Emericianus 410 

1'rycboceras  Mortoui 412 

Ptychoceratims , 410 

Ptychomya ll(i 

Puimonata 285,531,593,5981 

Pyenodonta 19 

Pycnodonta  reticularis 20 

Pyram  idellidw 307 

PYRAMIDELLIDiE :V-\~ 

Pyrifnsas 343,344 

Pyrifusus  .'  flexicostatiis 307 

Pyrifusus  intertextus ; 348 

Pyrifnsus  (Neptunella)  intertextus 348 

Pyrifusus  (Neptunella)  Newberryi 346 

Pyrifusus  (Neptunella)  subturritus 347 

Pyrifusus  subdensata 343 

Pyrifusus  subturritus 347 

Pyropsis :;  i:> 

Pyropsis    368 

Pyropsis  Bairdi -. 367 
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Pyropsis  Bairdi,  vur.  rotula 371 

Piiniln  Bairdi 369 

Pynilu  perlata 370 

Pyrula  Richardsoni 369, 370 

Pyrula  Irochiformis 370 

Q- 

Quadrula 511 

Quadrula 514 

R. 

Eadiata 1 

Radix 531 

Radix 532 

Rapa 368 

Rapa  cancellaia 344 

Rapa  nodi f era 344 

Rho3boceras ." 462 

Rhceoceras 458 

]!h  ipidodon  ta 512 

Ehipidoglossa 298 

Rhodea 554 

Ehodea 555 

KingiculiDjE 282 

Rissoid.£ 571 

Rivicola 603 

Rostellaria  Americana 321,325 

RasteUaria  bianyiilata 322 

Rostellaria  fusiformis 356,  305 

Rostellaria  lawiuscula 327 

Rostellaria  Nebrascensis 326 

Rostellaria  occidentalis 32L 

Rotundaria 511 

Rotundaria 514 

S. 

Sanguinolaria 181 

^aricara 68 

.SAXICAVIDJ3 248 

Scala  (Aeirsa)  cerithiformis 339 

Scalaria _  340 

Scalaria  cerithiformis 339 

Scalaria  gurgites 340 

Scalaria  Meeki 34'J 

Scalenaria 511,514 

Scaphander  minor 273 

Scaphita 413 

Seapbi  tes 41:'.,  !  1 1 

Scaphites  abyssinus 441 

Scaphitcs  aqua! is 413 

Scaphites  {Ammonites  .')  comprimis  435 

Scaphites  (Ammonites?)  nodosus 426 

Scaphites  Cheyeunensis 437 

Scaphites  Cheyeunensis  415 

Scaphites  Conradi 415,237 

Scaphites  Conradi 430 

Scapbites  Conradi,  var.  gulosus 432 

Scapbites  Conradi,  var.  intertnedius 433 
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Scaphites  costatus 421 

Scaph  il<  a  gigas 414 

Scaphites  Ivanii 414 

Scaphites  larvseformis 418 

Scaphites  Mandanensis 4,  415,  441 

.Scaphites  Mandanensis 44:: 

Scaphites  Nicolletii 435 

Scaphites  nodosus 414 

Scaphites  Lodosus,  var.  brevis 426 

Scaphites  nodosus,  var.  exiles 42b 

Scaphites  uodosus,  var.  plenus 429 

Scaphites  nodosus,  var.  quadrangularis 428 

Scaphites  pulcherrimus 430 

Scaphites  striatus 421 

Scajjhites  tridens 414 

Scaphites  trinodosus 414 

Scaphites  ventricosus 425 

Scaphites  vermiformis 423 

Scaphites  Warreni 420 

Scaphites  Wyomingensis 423 

SCAPHITID.E 413 

Schissodesma 204 

Sch  izodesma 203 

Scissodesma 203 

Scurria 294 

Scurria  fragilis 297 

Sella 334 

S'eila 335 

Semilimax 544 

Serpula 506 

Serpula  tenuicarinata 507 

Serpula  rermicularis 506 

Sekpomms 506 

Serrifusus 373 

Siliqua  biplicata 252, 253 

Siliquaria 252 

Simplegas 4S9,  492 

SinistraMa 372 

Sinistralia ■'■'■'• 

Sintoxia 511 

SiPHONAUiiD^;  285 

Solariella ....  301 

Solarium 300 

bolarinm  flexistriatum 300,302 

Soleruya. 126 

Solemya 126,127,128 

Solemya  anstralis 126 

Solemya  subplicata 129 

SOLEMYIDiE 126 

Solemyidat 128 

Solen 250 

Solen  ?  Dalcotensis 251 

Solen  feqnalis 251 

Solen  subplicata 129 

Solenid^e 250 

.'  Soli  noceras 410 

Soleuochilus 491 

Solenochilus 489,495 
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SOI.ENOCONCn^E 206 

Sohnomya 126 

Solenymya 126 

Solidula 277 

Solidula  (  Aiiamiiua)  subelliptica 280 

Solidula  attenuata 281 

Solidula  subelliptica 280 

SpatangidjE 5 

Spalangus  micraster 5 

Sphaira 136 

Hpliara  Madrida 136 

Sphairella 138 

Sptncriola 136 

Spbieriola  ?  cordata 137 

Sphseriola  f  endotrachys 139 

Sphseriola  ?  Warrenaua  138 

Sphserium 525 

Spluerium  eorneum 526 

Sphserium  formosum  -» 526 

Spbicrium  planum 526 

Sphserium  recticardinale 527 

Sphcerium  rhomboideum 527 

Sphserium  subellipticum 527 

Sphenodiseus 462 

Sphruodiscus 463,473 

Spiraxis  limnaiformis 554 

Spirorbis 506,535,536 

Sphonema 341 

Spironema  tenuilineata 342 

Stagnicola 532,533 

Slalagmium 74,75 

Stavelia 68 

Stavelia 67 

Striarca 78 

Slriarca 77,80 

Strotnbns  pes-pelicanus 320 

Si  nimbus  speciosa 321 

Sulcobuccinum 349 

Surcula 381 

Surculites ■ 382 

Sureulites 381 

Sure  a  I  ilex  annosa 382 

Syncyclonema 24 

Sy  ncyclonema 26 

Syncyclonema  rigida 27 

Sgntoxia 514 

Syringites 266 

Syrinx 372 


T. 


Tamarindiformis 

Tancredia 

Tancredia 

Tancredia  Americana 


69 
140 
141 
142 


Tancredia  donaciformis 140 

Tancredia  (Heitangia)  angusta 143 

Tancredia  (flellaugia)  Dionrillensis 143 

Tancrediixs; 140 
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Taphius 535 

Taphiua 536 

Tectibkanchiata '.'711 

Tectum 294 

Tit  in ra  .'  occidentals 295 

Tectura  t  papillata 296 

Tut  ma  .'  parva 296 

Tecture 294 

Tellina 192,193 

Tellina 211,607 

Tellina  alba 194 

Tellina  (Arcopagia)  ?  Cheyennensis 607 

Tellina  ?  Cheyennensis 607 

Tellina  cornea 525 

Tellina  donacina 193 

Tellina  equilateralis 196 

Tellina  exilis 193 

Tellina  foliacea 193 

Tellina  formosa 199 

Tellina  gracilis 224 

Tellina  Meyeri 194 

Tellina  nitidnla 211 

Tellina  ocddentalis 134,135 

Tellina  (CEne)  subscitula   195 

Tellina  (Peronsea ?)  equilateralis 196 

Tellina  (Peronoea?)  scitula U>~ 

Tellina  planata 194 

Tellina  Trouti 225 

Tellina  punicea 193 

Tellina  radiata 192 

Tillina  scitula 197 

Tellina  strigata 193 

Tellina  subscitula 195 

Tellina  subelliptica 523 

Tellina  subtortuosa +. 223 

Tt  lima  timorensis 1 193 

Tillina  virgata 193 

Tellinella 192 

Tellinella 193 

Tkllinid-e 192 

Tellinides 192 

Telliuides 193 

Tellinimera 104 

Tellinomya 79,99,104 

Ternuochilus 490 

Temnockilus 489,492,493 

Terebrispira 3!  6 

Terebrispira 355 

Tekedid^e 260 

Teredo 200, 261 

Teredo  globosa 264 

Teredo  navinlis 260 

Teredo  selliformis 262 

Teredo  thoracites 2fi  1 

Tetrabranchiata 388 

Teuthiwe 505 

Thaumastus ;,:,:! 

Thaumastus  limnaeifbrmis :,;.:', 


Theliderma 511,514 

Thetiopsis - L91 

T'lilironia 189,190 

Thetis 189 

Thetis ..: 191 

Thetis  circularis 190 

Thetis  major. 189 

Thetys ....' 190 

Thracia  222 

Thraria ' 226 

Thracia  gracilis 224 

Thracia  tProuti 225 

Thracia  subtortUQsa 223 

Tomatella 277 

Toxolasma 511 

Trachicardium 166 

Tracliieardiitm 165, 168 

Traehytriton   307 

Trachytritou 303 

Traehytriton  vinculum 304 

Trematodiscus 491 

Trematodiscus 489,492 

Tridacnida; 28 

Tridonta 130 

Trigonarca 90 

Trigonarca  (Breviarca)  exigua 'Jo 

Trigonarca  (Breviarca)  Saffordi ....... 94 

Trigonarca  (Breviarca)  Salinaensis 92 

Trigouarca  (Breviarca?)  Siouxensis 92 

Tiir/Qiiarca  perovalis 91 

Trigouarca  Siouxensis 93 

Trigonalce .- 214,215 

Triijonella 203,204 

Trigonella  gracilis 209 

Trigonelltt  Siouxi  rests 209 

Trigonella   Warrenana 209 

Trigoniidce 141 

Trigonoccelia 96 

Trigonocelia 96 

Triphoris  dextroversus 335 

Tritigonia 512,514 

TritODidae 303 

Tritonidea 377 

Tritonidea 378 

Tritonifusus  t  tenuilineatus 308 

Tritonium 304,305 

Triton  ium  Gosauanum 306 

TiiocniD^: 29S 

Trochus 298 

Tropidiita 589 

Tropidina 590 

Tropidiscm  535 

Tropidocardium 166 

Tropidocardium 165,168 

Tiuneilla 511,514 

Trypanosioma 562, 56 1,  567 

Tubicoi.a 506 

Tubulis  urn  riii is  502 
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Tubulus 266 

Tuoeta 94 

Tudicla 368 

Tudicla  Dakotensis 374 

Tmlicla  (Pyropsis)  Bairdi 369 

Tudicla  (Pyropsis)  perlata '.  .  368 

Turbo 298 
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Fig.  1.  Cybena  Dakotensis 15;' 

1,  a.  Dorsal  view  of  an  internal  cast.  • 

1,  b.  Posterior  view  of  same. 

1,  s.  Side  view  of  a  larger  specimen  of  the  shell. 

1,  d.  Dorsal  view  of  another  specimen  of  the  two  valves  partly  opened. 

1,  c.  Side  view  of  another  smaller  specimen. 

1,/.  Side  view  of  a  small  internal  east. 

I'll ;.  2.  Arcopagella  ?  MACRODON  TA 2"2 

An  eroded  internal  cast  of  the  type-specimen,  apparently  the  right  valve.     [The  impres- 
sions of  the  lateral  teeth  are  not  near  long  enough  in  the  lithograph.] 

Fsg.  3.  Piiarella  Dakotensis 251 

A  cast  of  the  two  valves  opened  out  (type-specimen). 

Fig.  4.  Cast  of  the  burrow  of  some  unknown  mollusk. 

Fig.  5.  Margaritana  Nebrascensis 114 

5,  a.  Side  view  of  the  large,  nearly  entire,  type-specimen. 
5,  b.  A  dorsal  view  of  same. 

5,  c.  A  side  view  of  a  smaller  internal  cast  of  same  species. 
Fig.  6.  Tkigonarca  Siouxensis y~ 

A  cast  of  the  interior  of  the  left  valve  (from  the  original  typical  figure  by  II.  &  M.). 

Fig.  7.  Mactra  Siouxensis 206 

7.  a.  A  side  view  of  the  middle  and  posterior  portions  of  the  shell,  showing  surface-stria;,  etc. 
7,  b.  A  side  view  of  an  internal  cast,  showing  muscular  and  pallial  impressious. 
7.  c.  A  posterior  eud  view  of  the  two  valves  united;  taken  from  an  artificial  cast  made  in  a 
natural  mould  of  the  shell  left  in  the  rock  (both  being  type-specimens). 
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Fig.  1.  Trigonarca  Salinaensis 92 

1,  n.  A  side  view  of  an  internal  cast,  natural  size  (type-specimen). 

1,  5.  The  same  magnified  to  show  hiuge-teetb,  muscular  impressions,  etc. 

I,  c.  An  outline  profile  view,  to  show  the  convexity  of  the  shell. 

Fig.  2.  Yoldia  microdokta  109 

An  internal  east,  magnified  two  diameters,  to  show  the  minute  hinge-erenulations  (type- 
Bpecimen). 

Fig.  :!.  Cii  ^ssateixis  k.  obloxga 120 

'■',,  a.  Side  view  of  an  internal  east,  natural  size. 
3,  6.  Dorsal  view  of  same. 

3,  c.  Side  view  of  cast  of  exterior,  natural  size  (type-Specimen). 

3,  il.  A  magnified  view  of  right  valve,  showing  hinge,  muscular,  and  pallia  1  impressions.  [The 
furrow  along  the  middle  of  the  oblique  posterior  cardinal  tooth  is  too  distinctly  and 
sharply  defined  iu  the  lithograph.] 

3,  e.  Magnified  view  of" hinge,  muscular,  and  pallia!   impressions  of  left  valve.     [The  small. 

compressed,  posterior  cardinal  tooth  is  represented  too  short,  and  not  straight  aud 
oblique  enough.] 

FlG.    1.   ARCOPAGELLA  MACTROIDKS 202 

4,  a.  An  internal  cast  of  left  valve  (natural  size),  showing  muscular  and  pallial  impressions 

of  type-specimen. 

4,  ''.  An  outline  figure,  showing  hinge,  muscular,  and  pallial  impressions  of  the  left  valve. 
■1,  c.  Same  view  of  right  valve. 

Fig.  5.  Coubicula  ?  n  re  wis 103 

5,  a.  Cast  of  the  interior  of  the  right  valve  of  type-specimen,  showing  muscular  and  pallial 

impressions  and  imprints  of  the  lateral  "hinge-teeth. 

5,  b.  An  outline  profile  view,  natural  size,  to  show  convexity. 

6,  c.  A  magnified  view  of  the  specimen  represented  by  lig.  .r>,  a. 

Fig.  6.  Cokbicula  ?  subtrigonajjs id 

A  cast  of  the  interior  "l  a  left  valve  (type-specimen),  showing  muscular  and  pallial 
impressions,  and  an  imperfect  impression  id'  the  hinge,  apparently  as  eroded  before 
being  imbedded  in  the  arenaceous  material  now  forming  the  enveloping  rock. 

Fig.  7.  Mi.s.u.i  \  .'  KansaSEXsis 333 

T.  n.  Dorsal  view  of  an  artificial  Bast  made  in  a  natural  mould  of  the  shell,  natural  size  (type- 
Bpeciuicn ). 

7,  b.   A  side  view  of  a  east  of  a  larger  specimen,  showing  the  outline  of  the  outer  lip,  with  its 

sinuous  margin.     [The  sinus  is  not  deep  enough  in  the  lithograph.] 
Fig.  8.  Ostrea  (undt.  species)  •       12 

8,  <i.  An  internal  cast  of  the  under  valve. 

8,  b.  Au  outside  view  of  the  flat  upper  valve 

Fig.  9.  Margarita  Mudgeana 300 

'.i,  <i.  Cast  of  the  interior  of  type-specimen. 

'.I,  b.  An  aperture  view. drawn  from  a  gutta-percha  cast  made  in  a  natural  mould,  of  tl xte- 

rior  of  same. 

Fig.  in.  Barbatia  paraixei.a '. 80 

A  cast  of  the  interior  of  a  right  .valve  (type-specimen.) 
Fig.  11.  Tki.i.ina  subscitula 195 

II,  a.  An  infernal  east  of  left  valve  of  type-specimen  (natural  size),  showing  muscular  and 

pallial  impressions. 
11.  A-  Same,  magnified  about  two  diameters. 
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Fig.  12.  Lkptosolen  Conkadi 253 

12,  a.  A  cast  of  the  exterior  of  a  right  valve  magnified  as  above  (type-speuiuieu). 

12,  b.  A  cast  of  the  interior  of  the  right  valve  (with  the  anterior  end  broken  away),  magni- 

fied to  about  one  and  a  half  diameters,  and  showing  the  furrow  left,  by  the  internal 
ridge  represented  too  pointed  below. 
I'lfi.  13.  Piiotocardia  Salinaensis - 174 

13,  a.  A  cast  of  the  exterior  of  a  left  valve,  natural  size  (type-specimen  i. 
13,  b.  A  profile  internal  cast,  showing  convexity. 

1:'.,  c.  A  view  of  internal  east  of  left  valve,  natural  size,  showing  muscular  and  pallial  impres- 
sions, costa",  etc. 

13,  <?.  Same  specimen  as  13,  a,  magnified  three  diameters. 

Fig.  14.  Cardium?  Kansasense 170 

14,  a.  An  imperfect  cast  of  the  exterior,  showing  remains  of  the  small  radiating  costa\ 

14,  b.  An  internal  cast  of  a  right  valve,  showing  muscular  and  pallial  impressions,  and  traces 
of  marginal  crenulatious. 

14,  c.  The  same  view  of  a  larger  internal  cast  of  a  right  valve,  showing  the  casts  of  the  cavi- 
ties for  the  reception  of  the  posterior  aud  anterior  lateral  teeth  (pt  and  at)  of  the 
other  valve,  as  well  as  that  for  the  reception  of  the  principal  cardinal  tooth  of  the 
other  valve  at  ct  (type-specimen). 

14,  d.  An  anterior  view  of  same,  also  showing  a  projecting  point  at.  (p),  apparently  left  by  a 
scar  for  the  attachment  of  a  pedal  muscle,  near  the  beak. 

2-2 


■ 

Dakota  Group. ' 


I  '  LATJR 


"      } 


".) 


M 


:<a 


;a 


lib 


II- c 


Ub 


l?.a 


I21i 


L2a 


Jla 


■ 


Ih 


#' 


■ 


■ 


PLATE    3 . 

Page. 
Fig.  1.  Inoceramos  umbonatus 44 

1,  a.  An  inner  view  of  the  type-specimen,  consisting  of  an  internal  cast  of  the  uuibonal  region, 
with  some  portions  of  the  coarsely  fibrous  shell  attached,  showing  the  great  thick- 
ness of  the  latter. 

1,  b.  An  anterior  side  view  of  same,  without  the  attached  portion  of  the  shell  (natural  size). 

1,  c.  An  interior  view  of  a  large  internal  cast  of  the  left  valve,  reduced  to  one-half  the  nat- 

ural diameter. 

FIG.  2.   INOCEKAMUS  TJNDABUNDUS 00 

2.  a.  Side  view  of  type-specimen,  consisting  of  an  internal  cast  of  the  left  valve.     [The  hinge- 

margin  of  this  specimen  is  not  exactly  placed  horizontally  as  the  figure  stands  on 
the  plate,  but  ranges  a  little  obliquely  forward  and  downward.] 
2,  b.  An  anterior  view  of  same  (both  natural  size). 


i  Fori  Hcnloii  Group.) 


PXATJE    :'.. 


la 


2b 


lb 


lc. 


2a. 


- 


72  nat.  dia 


i 


PLATE    4. 

Page. 

Figs.  1  and  2.  Inoceeamus  umbonatus 44 

1,  a.  Au  imperfect  cast  of  a  right  valve,  supposed  to  belong  to  this  species. 

1,  U.  An  anterior  profile  view  of  the  same. 

2,  a.  Au  anterior  view  of  an  internal  cast  of  the  left  valve,  with  portions  of  the  external 

fibrous  layer  seen  in  the  mnboual  region. 
2,  h.  Another  view  of  a  east  of  a  left  valve,  reduced  in  size. 

Fig.  3.  Venieixa  Mortoni 154 

:;,  a.  A  right-side  view  of  type-specimen. 
3,  6.  A  posterior  dorsal  view  of  same. 

Fig.  4.  Venieixa  goniophoua 152 

A  right-side  view  of  the  type-specimen,  consisting  mainly  of  a  cast  of  the  interior. 
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Fig.  1.  Cai.lista  (Aphrodlsa  ?)  tenuis 188 

1,  a.  A  left-side-view  of  I  In-  type-specimen,  with  a  part  of  the  shell  removed. 
1,  6.  A  dorsal  view  of  same. 
1,  c.  Au  anterior  view  of  same. 

1,  d.  A  right-side  view  of  a  specimen  with  most  of  the  thin  shell  removed  so  as  to  show  the 

muscular  and  pallial  impressions  on  the  internal  east. 
Fig.  2.  Callista  (Dosixiopsis?)  orbiculata 186 

2,  a.  An  internal  cast  of  a  small  specimen,  showing  muscular  and  pallial  impressions. 

2,  b.  The  same,  of  a  larger  individual,  with  a  somewhat  deeper  and  narrower  pallial  sinus. 

2,  c.  A  posterior  dorsal  view  of  the  same. 

Fig.  3.  Inocekamus  exogyroides -  -  - 46 

:'.,  a.  An  internal  cast  of  the  left  valve  of  the  type-specimen. 

3,  b.  Another  view  of  the  same. 

3,  c.  Anterior  view  of  same. 

Fig.  4.  Piioladomya  papyracea : 217 

A,  a.  A  left-side  view  of  the  internal  cast  of  type-specimen,  retaining  thin  inner  lamina?  of  the 
shell. 

4,  b.  A  dorsal  view  of  the  same. 

Fig.  5.  Inoceramus  fragius '- 

Au   imperfect  cast  of  a  right  valve,  with  the  wanting  portion  restored   by  lighter  flat 
shading.     [From  the  original  locality.] 
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Fig.  1.  skkitla  tenuicarinata 507 

A  mass  of  rock,  with  portions  of  the  shell-tubes  exposed  by  the  weathering  away  of  the 
surface  (type-specimen). 
Fig.  2.  Pkionocvclus  Woolgari 455 

An  outline  of  a  transverse  .section  of  an  outer  volution  near  the  aperture,  showing  the 
wing-like  lateral  extensions  of  the  costa-.     (See  also  plate  7.) 

Figs.  3,  a,  c,  and  6,  6.  Mortoniceras  Siioshonense 449 

3,  it.  A  side  view  of  the  type-fragment. 

3,  b.  A  peripheral  view  of  the  same.    [By  mistake  numbered  6,  b  on  the  plate.] 

3,  c.  One  of  the  septa,  slightly  more  than  natural  size. 

Fig.  1.  Scaphites  veumiformis 423 

4,  a.  A  side  view  of  an  internal  cast,  natural  size  (type-specimen). 
4,  b.  Another  view- of  same,  showing  aperture,  etc. 

Fig.  5.  Scaphites  Warreni 420 

A  side  view  of  the  type-specimen,  which  is  imperfect,  and  does  not  give  an  entirely  clear 
idea  of  the  species.     [See  remarks  and  further  illustrations  iu  text.] 

Fig*  6.  Scaphites  i.akv.e  formis '. 418 

6,  a.  Side  view,  natural  size,  of  the  type-specimen. 

6,  b.  A  peripheral  view  of  same,  turned  a  little  obliquely. 

G,  c.  A  septum  of  same,  magnified  to  a  little  more  than  two  diameters. 
Figs.  7  and  8.  Scaphites  ventricosus 425 

7.  a.  View  el'  periphery  and  aperture,  natural  size,  of  type-specimen. 

7,  h.  A  side  view  of  same  specimen. 

8,  a.  Ii   Two  views  of  a  specimen,  consisting  of  inner  volutions,  and  believed  to  belong  to  the 

same  species, 
fi,  o.  A  septum  of  same,  slightly  enlarged. 
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Figs.  1  and  3.  Prionocyclus  Woolgari 455 

1,  a.  A  side  view  of  an  imperfect  specimen,  somewhat  less  than  half  grown,  showing  the  large 

cremilations  of  the  keel,  etc. 
1,  b.  A  peripheral  view  of  the  same ;  one  side  being  defective. 
1,  c.  A  side  view  of  a  smaller  specimen,  with   the  .cremilations  of  the  keel  and  the  nodes  of 

the  eosta?  less  strongly  defined. 
1,  il.  A  peripheral  view  of  the  same. 
1,  e.  A  septum,  magnified  about  two  and  a  'half  diameters,  from  a  specimen  intermediate  in 

size  between  the  last  two. 
1,f.  A  still  smaller  specimen,  with  the  cremilations  of  the  keel  and  the  nodes  of  the  costal 

only  just  beginning  to  bo  developed. 
1,  g.  A  large  specimen,  showing  the  modifications  of  the  keel,  eosta',  and  nodes  in  the  adult 

shell.' 

1,  h.  A  part  of  a  septnm,  consisting  of  the  siphonal  lobe  and  the  first  and  second  lateral  lobes 

and  sinuses,  magnified  about  one  and  a  half  diameters  from  the  large  specimen  rep- 
resented by  fig.  1,  g. 
3.      A  fragment  of  non-septate  part  of  an  adult  specimen,  apparently  of  this  species,  showing 
the  keel  merely  represented  by  low,  isolated,  elongated  nodes,  and  the  nodes  at  the 
outer  ends  of  the  eosta'  developed  into  large  spine-like  projections. 

Fig.  •-'.  Mortoniceras  Vermilionhnsk 450 

2,  a.  A  side  view  of  apparently  a  young  individual  (type-specimen). 

2,  b.  A  septum  of  the  same,  magnified  to  a  little  more  than  four  diameters. 
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Fig.  1.  Ammonites  ?  ?  Mullaxanus.     (See  Appendix.) 

1,  a.  A  profile  view  of  the  type-specimen,  consisting  of  au  internal  cast  of  a  part  of  the  sep- 
tate turns,  showing  the  rounded  periphery  and  the  form  of  the  aperture  as  indicated 
by  a  section  of  one  of  the  volutions. 
1,  b.  A  side  view  of  the  same  specimen. 

1,  c.  A  septum  of  the  same,  magnified  oue  and  a  half  diameters.    [First  lateral  lobe  sometimes 

more  nearly  bipartite.] 
Fig.  2.  Nautilus  elegans 4'J'J 

2,  a.  An  aperture  view  of  a  partly  exfoliated  specimen,  with  the  lip  all  broken  away. 
'2,  b.  A  peripheral  view  of  the  same. 

2,  c.  A  side  view  of  same. 
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Fig.  1.  Ostrea  Ci  wgesta 13 

1,  a.  A  lateral  view  of  a  lower  valve,  growing  on  others,  with  its  sides  ascending  nearly  ver- 
tically. 
1,  6.  Several  lower  valves  partly  imbedded  in  the  marly  rock,  showing  their  truncated  origi- 
nally attached  ends  or  bases,  with  lateral  walls  produced  so  as  to  present  the  appear- 
ance of  short  cylindrical  tubes ;  also  internal  views  of  some  upper  valves. 
],  c.  Internal  views  of  lower  valves,  growing  on  fragments  of  the  outer-shell  layer  of  Inocera- 
mus,  showing  the  appearance  of  this  valve  before  its  lateral  margins  had  grown  so 
as  to  rise  much  above  the  surface  of  attachment. 
1,  d.  Internal  view  of  one  of  the  lower  valves,  somewhat  magnified. 

1,  e  and/.  Upper  valves  ;  the  latter  magnified,  and  showing  very  faint  traces  of  radiating 
markings  very  rarely  seen  on  the  inner  surface. 

Fig.  2.  Anomia?  obliqua 22 

An  upper  valve  (if  really  an  Anomia)  of  the  type-specimen. 

FlG.  3.   INOCERAMUS  PROBLEMATICUS G2 

3,  a.  A  left  view  of  a  small  ovate  specimen. 
3,  h.  A  right  view  of  an  elongated  specimen. 

Fig.  1.  Inoceramus  problematic  i's,  var.  avtccloides 63 

An  internal  cast  of  a  right  valve  of  the  type  of  the  var. 
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Fig.  1.  Hemiaster  Humpiireysiana 5 

I,  a.  A  side  view  of  the  type-specimen,  tbe  surface-markings  of  which  were  destroyed  in  break- 
ing it  from  tbe  rock. 

1,  b.  An  upper-side  view  of  the  same. 

1,  c.  A  posterior  view  of  same,  showing  anal  opening. 

1,  d.  Under  side  of  same,  showing  oral  aperture. 

1,  e.  A  small  part  of  the  anterior  ambulacrum,  with  two  of  the  interambulacral  plates  on  each 
side,  all  magnified. 

If.  A  few  of  the  ambnlacral  pieces  more  highly  magnified. 

1,  g.  A  small  part  of  one  of  the  short  posterior  ambulacra  from  the  lower  termination  of  its 

petaloid  area,  with  a  few  of  the  interambulacra  on  each  side,  all  magnified. 
Fig.  2.  OsriiEA  patina 10 

2,  a.  A  hinge-area  view  of  the  upper  valve  of  type-specimeu. 
2,  b.  An  outside  or  upper  view  of  same. 

2,  a,  b  (bis).  Internal  and  external  views  of  lower  valve  of  type-specimen.     (See  bottom  of 

plate. 
F(G.  :!•  OSTREA  PATINA,  inf.  A   18 

3,  c, /.  An  internal  and  external  view  of  tbe  lower  valve  of  the  type  of  this  var.     (For  upper 

valve  of  same,  see  fig.  1,  a,  b,  of  plate  11.) 
Fir,.    1.    OSTREA  INORNATA - 14 

The  type-specimen,  showing  tbe  upper  side  of  the  shell  with  the  two  valves  united. 
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FlG.  1.  OSTREA  PATINA 18 

1,  a.  An  internal  view  of  an  upper  valve  of  the  variety  represented  by  lig.  3,  e,f,  of  plate  10. 

1,  b.  An  external  view  of  same. 

Fig.  2.  Gryfiuea  vesicularis  ? ^0 

■2,  a.  A  side  view  of  the  under  valve,  showing  convexity. 

2,  b.  Exterior  of  the  upper  valve  of  same. 
U,  c.  Interior  of  last. 

Fig.  3.  Ostrea  patina,  war.  B 18 

3,  «.  An  internal  view  of  au  under  valve. 
3,6.  Exterior  of  same. 

Fig.  4.  Ostrea  patina,  var.  C 18 

4,  «.  An  upper-side  view  of  the  type-specinieu  of  the  var.,  with  the  two  valves  united. 
4,  b.  Au  under-side  view  of  same. 
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Fig.  1.  Inocekamus  subl^evis 58 

1,  a.  Left  view  of  a  young  specimen,  retaining  only  the  inner  pearly  layer. 
1,  /).  A  dorsal  view  of  same. 

Fig.  ..  Inoceramus  proximus,  car.  subcikculakis 55 

.;,  a.  A  left  view  of  a  specimen,  retaining  the  inner  pearly  layer  (type  of  the  rar.). 
•2,  b.  A  dorsal  view  of  the  same. 

Fie;.  3.  Inocekamus  Cripsii,  var.  Barabini 49 

A  right-side  view  of  a  small  specimen. 

Fig.  4.  Inoceramus  incurvus 01 

4,  a.  A  dorsal  view  of  the  ty^e-specimeu,  with  the  opposite  (but  imperfect)  valves  lying  to- 
gether and  retaining  portions  of  the  inner  layer. 

4,  b.  A  somewhat  different  view  of  same. 

Fig.  5.  Inocekamus  convexus 51 

5.  u.  Side  view  of  an  imperfect  left  valve,  retaining  portions  of  inner  layer. 
5,  b.  A  dorsal  view  of  same.      (Both  copies  of  the  original  figures.) 

Fin.  0.  Inoceramus  tenuilineatus 57 

View  of  an  imperfect  cast  of  the  left  valve,  retaining  portions  of  inner  laminae.     (From 
original  type-figure.) 

Fig.  7.  Inoceramus  proximus 53 

7,  a.  View  of  an  imperfect  cast  of  a  right  valve,  retaining  portions  of  inner  lamina.'. 
7,  b.  An  outline  dorsal  view  of  same,  to  show  its  compressed  form. 
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Fig.  1.  Inoceramus  Cripsii?,  var.  Bahabini' 49 

1,0.  Right-side  view  of  the  rather  transverse  type-specimen,  of  the  variety,  natural  size; 

retaining  portions  of  the  inner  pearly  layer. 
1,  b.  A  left-side  view  of  a  proportionally  shorter,  smaller  specimen. 

1,  c.  A  dorsal  profile  view  of  the  last,  to  show  its  compressed  form. 

Fig.  2.  Inoceramus  Sagensis,  var.  Nebrascensis 52 

2,  o.  A  right-side  view  of  the  type-specimen  of  the  variety,  with  portions  of  the  posterior  and 

posterior-hasal  margins  broken  away. 

2,  b.  An  outline  dorsal  view  of  same,  to  show  convexity. 

Fig.  ?>.  Pholadomya  (Procardia)  Hodgii 219 

li,  a.  A  left-side  view  of  the  type-specimen,  which  is  an  internal  cast,  natural  size. 

3,  b.  An  interior  view  of  same,  showing  the  strongly-incurved  character  of  the  beaks,  and 

large,  impressed,  cordate  lunule,  as  well  as  a  kind  of  false  area  under  the  beaks. 
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Fig.  1.  INOCERAMU8  altus 43 

l,o.  Left-side  view  of  the  type-specinien,  with  the  basal  and  posterior  margins  broken  away, 
and  the  anterior  inflected  and  accidentally  pressed  backward  to  some  extent   (re- 
duced to  half  the  natural  diameter). 
1,  b.  An  anterior  view  of  same,  reduced  in  the  same  way. 

Fig.  2.  Inoceramus  Vanuxicmi  .">? 

•-!,<(.  Side  view  of  type-specimen,  consisting  of  left  valve,  with  lateral  and  basal  margins  broken 

away,  but  dimly  restored  from  the  curves  of  the  undulations  (natural  size). 
2, 1).  A  profile  outline  dorsal  view  of  same,  to  show  its  compressed  form. 
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Fig.  1.  Lnoceramus  Balciiii 56 

l,o.  Aii  imperfect  cast  of  left  valve  (type-specimen). 

1,6.  Au  outline  dorsal  view,  to  show  its  compressed  form. 
Fi<;.  2.  Tkigonarca  (Breviarca)  exigua y:{ 

2,  a.  An  anterior  view  of  the  two  valves  attached  and  a  little  parted,  natural  size  (type-speci- 
men). 
'■!,  b.  A  left-side  view  of  same. 

2,  c.  Au  internal  cast  of  a  left  valve,  showing  impressions  of  the  hinge-denticles  on  each  side. 
2,(?.- View  of  left  valve,  magnified. 

2,6.  Surface-striae  more  highly  magnified. 
2,/.  Hinge-area  of  same,  magnified. 
Fig.  3.  Vulsella  Meekii - 72 

3,  a.  Dorsal  view  of  a  specimen,  with  the  beaks  a  little  broken. 
3,  b.  Side  view  of  an  internal  cast. 

3,  c.  Au  internal  cast  of  a  young  specimen. 

Fig.  4.  Nuculana  bisulcata 101 

4,  a.  A  right-side  view  of  the  type-specimen,  magnified  to  two  diameters. 

4,  b.  A  dorsal  view  of  the  same. 

FlG.  ■".    Vol. 1)1  A  VENTKICOSA '    11'-! 

5, a.  Eight-side  view,  natural  size,  copied  from  the  figure  of  the  type-specimen. 

5,  b.  Same,  magnified. 

Fig.  (i.  Nemodon  sulcatinus 82 

6,  a.  An  internal  cast,  natural  size. 

0,  b.  Same,  magnified.     (Mesial  sulcus  not  deep  enough.) 
Fig.  7.  Nuculana  ?  equilatekalls 106 

7,  a.  Right-side  view  of  the  type-specimen,  consisting  of  an  internal  cast,  magnified  two  diam- 

eters. 
7,b.  Dorsal  view  of  same. 

Fig.  8.  Nucula  planimarginata I'M 

-.((.  A  right  view  of  the  type  specimen,  consisting  of  an  imperfect  east,  retaining  a    pail  of 

the  shell. 
8,6.  Dorsal  view  of  same. 

Fig  '.'.  Nil  ri. ana  subnasuta 105 

A  left-side  view,  natural  size. 

Fig.  10.  Nucula  obsoletistriata 100 

10, ' .  i  (ntsidc  view  of  type-specimeu,  consisting  of  an  imperfecl  left  valve. 
10,J.  Inside  and  hinge  view,  of  same. 
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Fig  1.  Pteria  linguiformis 32 

1 ,  a.  A  right-side  view  of  an  internal  cast,  with  the  projecting  extremity  of  t  lit-  posterior  wing 

broken  away. 
1,6.  A  slill  more  imperfect  cast  of  a  left  valve. 
1,  c.  A  light-side  view  of  a  very  small,  young  specimen. 
1,  rf.  A  left-side  view  of  a  larger  example. 

Fig.  2.  Pteria  Haydeni 33 

2,o.  A  left-side  view,  natural  size,  copied  from  the  original  figure  of  the  type-specimen  (prob- 
ably a  young  shell  |. 
2,6.  The  same,  somewhat  magnified. 

Fig.  3.  Pteria  (Oxytoma)  Nebrascana    34 

3,  a.  A  left-side  view  of  a  medium-sized  specimen. 
3,  b.  The  same,  of  a  large,  imperfect  specimen. 

3,  c.  Surface-markings,  magnified. 

Fig.  4.  AnomiaI  subtrigonalis 22 

4,  a.  Au  external  view  of  the  type-specimen,  consisting  of  a  east  of  the  upper  valve. 

4,  6.  A  different  view  of  parts  of  both  valves,  perhaps  of  the  same  shell. 

Fig.  5.  Sy'NCYCLonema  rigida 27 

5,  a.  A  medium-sized  left  valve. 

5,  b.  An  internal  east  of  a  somewhat  larger  right  valve. 

Fig.  6.  Chlamys  Nebrascensis 25 

(i,  a.  A  left  ?  valve  of  one  of  the  largest  type-specimens,  with  one  of  its  auricles  broken  away. 
0,  6.  A  side  view  of  the  same,  showing  its  convexity. 

6,  e.  A  smaller,  proportionally  narrower  specimen  of  same,  with  auricles  broken. 

Fig.  7.  Gervillia  sobtortuosa 65 

7,o.  A  dorsal  view  of  tho  broken  and  exfoliated  type-specimen,  with  tin.-  two  valves  united, 

and  the  wanting  posterior  portion  restored  in  dim,  Hat  shade. 
7,6.  An  internal  and  hinge  view  of  right  valve  of  same. 

7,  c.  The  same  view  of  the  left  valve. 

Fig.  8.  Gryi-ii.ea  vesicularis? 20 

8,  o.  Exterior  of  lower  valvo. 
S,b.  Internal  view  of  same. 


li.S.OM'iiLnivcal^urtin)  of jfyc  f&twfan  i 


■ 


1  i  >rl   I'irrir  Group. 1 


P  l,.\TK   |{). 


Tk"*  Sinclair  A  San  li 


PLATE     17. 

Page 
lli..   1.    PUOTOCAHDIA    KARA 17(1 

1 ,  (i.  A  right-side  \  iew  of  au  adult  specimen,  natural  size. 

1,  ft.  A  posterior  view  of  au  internal  cast,  magnified. 

I,c.  A  left-side  view  of  same,  showing  the  muscular  impressions  and  the  doubly-waved  or 
sinuous  character  of  tin'  pallia]  line. 

I'll.   '.'.   Lt'i  IN  \  sniCVDATA 133 

'->,  a.  A  rather  small  snbquadrangular  specimen,  right  side. 

■2,6.  Dorsal  view  of  same. 

2,c.  A  smaller  individual,  left-side  view,  with  anterior  dorsal  sulcus  wanting. 

2,  d.  Dorsal  view  of  same. 

2,e.  A  large,  somewhat  differently-formed,  specimen,  with  the  anterior  dorsal  sulcus  well  de- 
fined, left  side. 
•i.f.  A  large  specimen,  right  side,  with  the  anterior  dorsal  sulcus  broad  and  shallow. 

FlG.  3.    LUCINA  SUBUNDATA,  rur.  VENTRICOSA. 135 

:<,(<■  A  right-side  view  of  the  type-specimen  of  this  variety,  with  lower  margin  broken  away. 

3,  6.  Dorsal  view  of  same. 

3,1,  {bis.)  A  left  side  of  a  larger  internal  cast,  showing  muscular  and  pallia!  impressions. 
[This  figure  is  directly  under  fig.  3,  a.] 

FlG.    I.    LUCINA  OCCIDENTALIS 134 

I.  a.  A  dorsal  view  of  an  adult  specimen. 

t,  6.  A  right-side  view  of  same. 

4,c.  Same  view  of  au  internal  cast,  showing  muscular  and  pallia]  impressions. 

4,(7.    V  fragment  of  a  right  valve,  showing  cardinal  teeth. 
1'k,.  5.  VeOTella  subtcmida 154 

.">,«.  Dorsal  side  of  an  internal  cast  (type-specimen). 

."'.  6.  Right  side  of  same,  showing  muscular  and  pallia]  impressions. 
]"[<;.  li.  Crassateixa  Evansi 117 

ti,  ».  Right  side  of  a  perfect  specimen. 

6,  b.  Anterior  side  of  same. 

6,  c.  Dorsal  view  of  same. 

ti.rf.  Left  side  of  an  internal  cast,  showing  muscular  and   pallia]   impressions,  as  Well   as  the 
finely  crenate  character  of  the  free  margins. 

Fig.  7.  Nucula  subpjlana 9U 

7,«.  Left  side  of  the  type-specimen,  consisting  of  an  internal  cast,  showing  muscular  and  pal- 
lial  impressions. 

7,  6.  Dorsal  view  of  same,  showing  impressions  of  the  hinge-denticles. 

Fig.  8.  Thetis  circularis 190 

~.<i.  Left  side  of  the  type-specimen,  which  is  a  medium-sized,  perfect  example. 

8,6.  Right  side  of  a  larger  internal  cast,  showing  the  pointed,  vertically-ascending  pallia! 

sinus. 

8,  c.  An  anterior  view  of  the  same.     ( See  also  wood-cuts  in  text.) 

I'll.,  t).    EltlPIlVI.V  GREGAlilA 1-1 

9,n.  Right  side  of  the  perfect  type-specimen,  magnified  two  diameters. 
',*,  6.   Dorsal  view  of  same.     (See  also  wood-cuts  in  test.) 
Figs.  10  and  12.  Callista  pellucida  187 

10,«.  Right  side  of  the  partly-exfoliated  oval  type-specimen. 

10,6.  Left  side  of  an  internal  cast,  showing  muscular  and  pallia!  impressions. 

10,  c,  Right  side  of  a  i e  rounded  specimen. 

I0,rf.  Au  outline  dorsal  view  of  specinicu  represented  by  li.c.  10,6. 


Page. 
10,  e.  Eight  .si<lt-  of  a  proportionally  more  elevated  variety. 
12,  a.  Right  side  of  a  short,  compressed  variety,  with  a  part  of  the  Bhell  removed  to  show  the 

pallial  sinus. 
I  .',/).  An  opposite  side  view  of  a  somewhat  differently-formed  specimen. 
12,  c.  Dorsal  view  of  last. 

FlG.  11.  NEvERA  MoltEAUEXSIS ■ 239 

11, o.  Right  valve,  natural  size  (type-specimen). 

11,  6.  Dorsal  view  of  same. 

11,  c.  Same  valve,  magnified,  to  show  more  clearly  the  concentric  costaj. 

Flli.   13.   CORBULAMEIXA  GREGARIA 217 

l:i, «.  Left  view,  showing  the  unequal  sizes  of  the  valves,  magnified  about   four  diameters 

(type-specimen). 
13,6.  Anterior  view  of  same,  magnified. 
13, c.  Aright-side  view,  magnified. 

13,  d.  Hinge  and  interior  of  a  left  valve,  magnified  so  as  to  show  the  strongly-projecting  lamina 

of  the  posterior  muscular  attachment. 

FlG.  14.    CORBUI.A   CRASSIMARGINATA .  .• 244 

1  I.. i.  A  right-side  view,  magnified  nearly  three  diameters. 

1  1.  b.  A  ventral  \  iew  of  same,  showing  the  thickened  margins  (type-specimen). 

14,  C.   A  posterior  view  of  same. 

I'll..  1">.  Callista  Deweyi 182 

I"',  a.  Right  side  of  a  specimen  with  portions  of  the  shell  removed,  to  show  the  muscular  and 

pallial  impressions  on  the  internal  cast. 
15,6.  Left-side  view  of  a  perfect  specimen. 

15,  c.  A  dorsal  view  ot  the  specimen,  represented  by  lig.  15,  n. 
15,  d.  Surface-stria',  somewhat  magnified. 

1">,  e.  Right  side  of  a  larger,  somewhat  more  oval,  example. 
Fig.  lti.  Tellina?  Chevennensis.    (See  Appendix.) 
A  left-side  view  of  the  type-specimen. 

Fig.  17.  Pteria  (  Pseudoptera)  fibrosa 3ti 

17,  it.  An  internal  cast  of  a  right  valve.     (Type  of  species.) 

17,  6.  An  outline  of  the,  two  valves  united,  as  made  out  from  opposite,  detached  valves. 

17,  c.  An  imperfect  left  valve. 

17,  d.  An  imperfect  right  valve,  with  somewhat  different  costai. 

Fig.  is.  Mactra  graciijs 209 

1S,«.  Left-side  view  of  type-specimen. 

18,  6.   A  dorsal  view,  in  outline. 

Fig.  19.  Teredo  sellu'ormis 262 

19,  a.  A  right-side  view,  natural  size,  of  type-specimen. 
19,  b.  Same,  magnified,  to  show  the  surface-markings. 

19.  c.  Internal  cast,  magnified,  to  show  the  deep  posterior  .sulcus  left  by  an  internal  ridge. 
19, d.  Burrows,  supposed  to  have  been  made  by  this  species. 
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Figs.  1  and  2.  Aoi.e  ?  pahva 29(5 

l,<r.  Upper  sido  of  ;iu  internal  cast,  natural  size,  of  type-specimen. 
1,  b.  A  lateral  view  of  same. 
1,  c.  Interior  of  the  shell  of  same. 
2.  Internal  cast,  magnified,  to  show  the  small,  horseshoe-shaped,  muscular  scar. 

Fig.  3.  AcMiEA  occidentals 293 

3, a.  An  internal  cast,  natural    size,  showing  the  muscular  scar  anil  obscure  radiating  lines  of 
the  interior. 

3,  6.  A  side  view  of  same. 

3  c.  An  upper-side  view  of  internal  cast,  magnified,  to  show  more  clearly  the  muscular  scar  and 
other  markings. 
Fig.  4.  Anisom.yon  alveolus 292 

4,  a.  An  internal  cast,  with  some  remainiug  portions  of  the  shell  around  the  margins  and  the 

peculiar  muscular  scar  seen  nearly  inclosing  the  apex  (type-specimen). 

4,  b.  A  side  view  of  same. 

Fig.  5.  Anisomyon  fatklliformis 290 

5,  a.  A  side  view  of  a  testiferous  specimen,  showing  the  immediate  minute  apes  abruptly 

curved  backward. 
5,  b.  An  anterior  view  of  same. 

5,  c.  The  type-specimen,  with  a  part  of  the  thin  shell  removed,  to  show  the  peculiar  muscular 

scar  with  its  characteristic  break  on  the  right  posterior  side. 
5, ' .  Another  more  elliptic  form,  possibly  belonging  to  this  species. 
5,/.  An  upper  view  of  a  large  internal  cast,  showing  muscular  scars,  etc. 

FlGS.  :">,  (7,  AND  C.   ANISOMYON  SUBOVATUS 291 

5,(7.  A  side  view  of   the  type-specimen,  consisting  of  an  internal   cast,  with  the   immediate 
apex  broken  away. 

6,  An  upper  view  of  same. 

Fig.  7.  Anisomyon  Siiumardi 289 

7,  a.  A  side  view  of  the  testiferous  type-specimen,  with  tie  apex  wanting. 
7,  b.  An  upper  view  of  tho  same. 

7,  c.  An  anterior  view  of  same. 
Fig.  8.  Anisomyon  sexsulcatts 293 

8,0.  An  imperfect  internal  cast,  side  view  (type-specimen). 

H,  b.  An  upper-side  view  of  same,  showing  obscurely  the  muscular  scar. 
Fig.  9.  Anisomyon  boreai.is 288 

9,  a.  An  upper-side  view  of  an  imperfect,  partly  testitereous  specimen,  with  the  little  apex 
broken  away. 

9,  b.  A  side  view  of  the  same,  the  apex  being  restored  in  outline. 

9,  c.   An  anterior  view  of  same. 

9,(7.  An  upper  view  of  a  larger  internal  cast,  on  which  the  muscular  impression  is  obsolete. 

9,  e.  A  side  view  of  same. 

Fig.  10.    II  AMINE  A  ?  SUBCYLINDKICA 272 

10,  a.  An  aperture  view  of  the  type-specimen,  consisting  of  an  internal  cast,  broken  so  as  to 

give  an  unnatural  truncated  appearance  to  the  columella  and  lower  part  of  the  lip. 
10.7).  An  epposite  view  of  the  same. 

FlGS.  11  AND  12.    1 1  AM  IN  EA  1  OCCIDENTALIS 271 

11,0.  An  internal  cast,  natural  size. 

11,  6.  An  aperture  view  of  another  internal  cast,  broken  about  the  base  of  the  aperture  (type- 

specinien). 

12,«.  Another  cast,  also  with  lip  broken. 

12, 7).  The  same,  magnified  ;  the  truncated  appearance  of  the  columella   being  due  to  a  break. 
Fig.  13.  Dentai.ium  gracile.   206 

13,  a.  A  specimen,  witli  the  larger  part  broken  away. 

13,  b    The  larger  part  of  another  specimen,  on  which  the  longitudinal  stria'  are  nearly  obsolete. 

13,  c.  Surface-markings,  from  lig.  13,  a,  magnified. 

13,<7    An  <>nt  1  mi-  .seel  ion  ot  'the  larger  cud  of  the  Specimen,  represented  by  fig    13.  6. 

I'n..  14.   Km  m.is  '  I'.u  i'i:i:iri.A 209 

A  part  of  the  shell,  natural  size  (typo-specimen). 
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Fig.  1.  Odontobasis  ventricosa 354 

1,  a.  A  dorsal  view,  natural  size,  of  the  type-specimen. 

I,  b.  An  opposite  view.     [Aperture  more  correctly  represented  in  the  enlarged  wood-out  given 

in  the  text.] 
l,c.  Magnified,  surface-markings,  of  same  species. 

Fig.  2.  Fasciolaria?  (Cryptorhitis)  elexicostata 367 

An  imperfect  specimen,  dorsal  view.     [See  cut  in  text.] 
Fig.  3.  Anchura?  subl^vis 32? 

3,  a.  A  specimen,  with  the  lip  broken  away  (type). 

3,  b.  An  opposite  view  of  the  same. 

Fig.  4.  Anchura  ?  parva 328 

An  imperfect  specimen,  magnified  three  diameters  (type). 
Fig.  5.  Anchura  (Drepanochilu.s)  Nebrascensis 326 

5,  a.  A  perfect  specimeu,  magnified  about  two  diameters. 

5,  J.  Line,  showing  the  length,  natural  size. 

5,  c.  Magnified  surface-markings. 

Fig.  6.  Aporrhais  biangulata .....: 322 

6,0.  Shell,  natural  size,  with  the  upper  part  of  the  lip  broken  away  (type). 

6,  b.  Same,  magnified.     [See  also  cut  in  text.] 

6,  c   Stripe,  on  a  part  of  expanded  lip,  magnified. 

Fig.  7.  Trachytriton  vinculum 304 

7,  a.  A  complete  specimen  of  medium  size. 

7,  b.  An  aperture  view  of  a  larger  specimen,  with  the  apex  of  the  spire  and  the  end  of  the  beak 

broken  away. 
7,c.  Surface-markings,  magnified. 
7,d.  One  of  the  little  revolving-bauds,  still  more  highly  magnified. 

Figs.  8  and  9,  a,  b.  Margarita  Nebrascensis 298 

l*,a.  An  aperture  view  of  the  specimen,  showing  a  tendency  to  angularity  of  the  body-volu- 
tion. 

8,  b.  An  opposite  view  of  same. 

9, «.  The  type-specimen,  showing  the  usual  rounded  character  of  the  volutions. 

9,  b.  A  largo  specimen,  from  a  different  locality  (natural  size). 

Figs.  10  and  9,  e.  Closteriscus  tenuilineatus 308 

10,  a.  A  specimen,  with  the  apex  of  the  spire  and  beak  broken  away.     [Type  of  the  genus.] 
10,  l>.  An  opposite  view  of  same.     [The  white  belt  along  the  columella  is  not  the  inner  lip,  but 

a  part  of  the  rock  filling  the  aperture.] 
9, 1:  This  figure  (over  10, 6),  showing  magnified  surface-markings  of  this  species,  was  inadvert- 
ently uumbered  9,  c,  instead  of  10,  c,  on  the  plate. 

Fiu.  11.  Margariteixa  m.kximriata    302 

ll,o.  Under  side  of  an  internal  east,  showing  umbilicus,  magnified  two  diameters  (type  of  the 

genus). 
11./'.  A  side  view  of  same,  showing  the  depressed  form  and  sharp  periphery. 

II,  c.  An  upper-side  view  of  same. 

Mi/.  Surface-markings  of  upper  Bide  of  volutions. 

Fig.  1'.'.  Vanikwro  ambigua 330 

12,  a,  An  aperture  view  of  the  nearly  perfect  type  specimen. 

1'-', '».  An  opposite  view  of  same. 

12,  c.  A  somewhal  largei  specimen  ol  same  species. 

I-'.*/.  Magnified  surface  markings. 


Page. 

Fig.  13.  r  \soiolaria  (Ciivrioitiiviis)  Cheyenjnknsis 300 

iS,  a.  Am  imperfect  specimen,  consisting  mainly  of  a  cast  of  the  interior. 

13,  b.  An  opposite  view  of  same.     [After  the  original  typical  figures.  | 

Fig.  14.  Pykifusus  (Neptunella)  intertextus 348 

14,  a.  An  aperture  view  of  the  type-specimen,  witli  its  beak  broken  away. 

14,  b.  An  opposite  view  of  the  same. 

Fill.  15.   AMAUROPSIS  PALTJDINIFORMIS 31H 

15,0.  A  specimen,  with  a  part  of  the  shell  exfoliated. 

15,  6.  An  aperture  view  of  same.     [Inner  lip  hidden  by  the  rock  filling  the  aperture.] 
15,  c.  Surface-markings  magnified. 

Fid.  If).    AcTvEOX  SUBELLIPTICGS 280 

A  specimen,  magnified  two  and  a  half  diameters,  with  the  lip  broken  so  as  to  give  too 
angular  an  appearance  to  the  base  of  the  aperture  (type-specimen). 

Fig.   17.    AlT.EOX  ATTEXUATA 281 

17,  a.  A  dorsal  view  of  the  shell,  natural  size  (type-specimen). 
17,  b.  Surface-markings,  magnified. 
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PLATE     2  0. 
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Fig.  1.  Bacui.ites  ovaths,  broad  variety 394 

I,  a.  A  septum,  much  magnified. 

1,6.  A  transverse  section  of  shell  of  the  same  variety. 

Fig.  2.  Bacumtes  ovatus,  slightly  more  compressed  variety 394 

2,0.  A  fragment,  consisting  of  an  internal  cast,  with  some  remaining  portions  of  the  shell. 

[The  outline  above  is  intended  to  illustrate  only  the  form  of  the  margin  of  the  lip 

as  seen  in  a  side  view,  aud  does  not  indicate  the  entire  length  of  the  non-septate 

portion.] 
'-',  6.  A  section  of  same,  showing  its  more  narrow-ovate  form. 
2,d.  A  septum  of  same,  magnified.     Its  little  antisiphonal  lobe  (on  the  left)  being  abnormally 

bifid  at  the  end. 

Fig.  3.  Baculites  compresscs 400 

3,<i.  A  septate  fragment  of  a  small  specimen,  side  view,  with  the  outline  of  lip  indicated  by 
the  line  above,  which  does  not,  however,  show  the  length  of  the  non-septate  body- 
chamber,  for  want  of  room  on  the  plate. 

3,  J.  A  section  showing  the  strongly-compressed  form  of  shells  of  this  size.  [See  also  cuts 
in  text.] 

3,  r.  A  septum  of  this  species,  showing  the  differences  from  the  foregoing  species  in  the  form 

of  its  first  lateral  lobe  aud  more  pointed  character  of  the  subdivisions  throughout. 

Fig.  1.  Ptyciioceras  Mortoni 412 

!../.   lb.   type-specimen,  imperfect  at  both  extremities,  natural  size. 

4,  b.  Same,  magnified. 

I,  &  A  transverse  section,  magnified. 

i,d.  A  magnified  view  of  the  siphonal  side  of  the'  larger  limb.      [Too  Hat  between  the  rows  of 

u  odes.] 
:        A  magnified  diagram  ofoue  of  the  septa. 
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Fig.  1.  Ancvloceras  uncum - 40'J 

1,«.  A  fragment  of  the  non-septate  portion,  side  view  (type). 

1,  b.  A  section  of  the  same,  showing  its  ovate  form.  * 

Fig.  '2.  Heteroceras?  Cheyennense 483 

2,  a.  A  fragment  of  the  non-septate  portion  (type-specimen). 
2,  b.  A  different  view  of  the  same,  showing  nodes. 

Fig.  3.  Heteroceras  .'  angulathm 434 

:'.,</.  A  non-septate  fragment  (type-specimen). 

'■'.  b.  A  different  view  of  the  same. 

.;.<:.  A  section  fchowing  the  last  septum. 
Fig.  1.  Heteroceras  ?  (sp.  uudt.) 

4.o.  A  peripheral  view  of  a  part  of  the  hody-chamber. 

i.b.  A  different  view  of  same. 
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Fig.  1.  Heteroceras!  Cheyknnense , 483 

l,fl.  A  septate  fragment  (type-speeiuieu). 

1,  b.  The  siphonal  lobe  of  the  same,  magnified  ouo  and  three-quarter  diameters. 

1,  c.  The  antisiphonal  lobe,  magnified  in  the  same  way. 

Fig.  2.  Heteroceras  *  cochleatum 478 

2,  a.  A  fragment  of  the  septate  part  of  the  shell,  peripheral  view,  (type-specimen.) 

2,  b.  An  opposite  view  of  the  same. 

Fig.  3.  Hei.icoceras  Mortoni,  var.  tenuicostatum 487 

3,0.  A  peripheral  view  of  a  septate  fragment. 

3,  b.  Another  view  of  the  same. 

3,  c.  A  septum  of  the  same,  magnified  two  and  a  half  to  three  diameters. 

Fig.  4.  Heteroceras  tortum 481 

4,(i.  A  peripheral  view  of  a  partly  septate  fragment  (type-specimen). 

4,  b.  An  opposite  view  of  the  same. 
4,c.  A  septum  of  the  same,  magnified. 

Fig.  5.  Heteroceras?  umbilicatum i-^ 

An  under-side  view  of  the  type-specimen,  consisting  of  nearly  one  entire,  partly  septate, 
volution. 
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Fig.  1.  Placenticeeas  placenta,  var.  intercalaris 468 

1,  a.  A  side  view  of  the  septate  type-specimen  of  the  variety. 

l,h.  A  different  view  of  same,  showing  the  narrowly  truncated  and  flattened,  or  slightly 

concave,  periphery,  and  the  sagittate  form  of  the  aperture,  as  indicated  by  a  section 

of  one  of  the  volutions. 
1,  c.  A  septum,  magnified  about  one  and  a  half  diameters. 
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Pig.  1.  Ammonites  complexus 447 

l,a.  A  side  view  of  a  small  specimen,  consisting  entirely  of  septate  volutions. 

1,  b.  An  outline  peripheral  and  aperture  view  of  same. 
l,e.  A  septum  of  same,  magnified. 

Fig.  2.  Placenticeuas  placenta' 465 

2,  a.  A  side  view  of  a  small  specimen,  consisting  of  the  iuner  septate  volutions. 

2,  6.  Another  view  of  same,  showing  the  very  narrowly  truncated  periphery,  the  sagittate  form 

of  the  aperture  as  indicated  by  a  section  of  one  of  the  inner  volutions,  and  the  sur- 
face of  a  septum,  with  its  numerous  lobes. 
Fig.  3.  Pii yllocek as  ?  Halli _ 458 

3,  a.  A  side  view  of  the  type-specimen,  which  retains  a  part  of  the  distorted  outer  volutiou. 
3,  b.  A  peripheral  view  of  the  same,  with  the  outer  volutiou  too  much  distorted  by  pressure 

to  show  the  form  of  the  aperture  accurately  by  its  section. 
3,  c.  A  septum  of  the  same,  magnified  to  about  one  aud  a  half  diameters 
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Pig.  i.  Scaphites  nodosus,  var.  brevis 42<; 

1,  a.  A  peripheral  and  aperture  view  of  the  type  of  this  variety. 

1,  6.  A  side  view  of  same. 

1,  c.  A  septum  of  same,  magnified  about  two  diameters. 

Figs.  2, 3,  and  4.  Scaphites  nodosus,  var.  quadrangtjlaris 428 

2,  a.  A  side  view  of  a  rather  compressed  specimen. 
•i,  b.  A  peripheral  and  aperture  view  of  same. 

2,  c.  A  septum  of  same,  magnified  to  about  three  diameters. 

3,  a.  A  side  view  of  the  more  convex  type-specimen  of  this  variety. 
3,  b.  A  peripheral  and  aperture  view  of  same. 

3,  e.  A  septum  of  same,  magnified  a  little  more  than  three  diameters. 

4.  A  side  view  of  a  larger  imperfect  specimen. 
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Fig.  1.  Scaphites  nodosus,  var.  plbnus 429 

1,  a.  A  side  view  of  the  perfect  large  type-specimen  of  this  variety. 

1,  6.  A  peripheral  and  aperture  view  of  same. 

l,c.  A  septum  of  same,  magnified  to  about  one  and  a  half  diameters. 
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Fig.  1.  Nautilus  Dekayi 496 

1,  a.  A  peripheral  and  aperture  view  of  a  small  specimen,  consisting  of  the  inner  septate  volu- 
tions. 
1,  6.  A  side  view  of  same. 

1,  c.  A  peripheral  view  of  another  specimen,  showing  the  sinuosity  of  the  lip. 
1,  d.  A  side  view  of  a  younger  specimen. 

1,  e.  Surface-markings  of  last,  magnified. 

Fig.  2.  Nautilus  Dekayi,  var.  Montanaensis 4'J8 

2,  a.  A  side  view  of  a  large  specimen  of  septate  part,  being  maiuly  an  internal  cast  (type  of 

the  variety). 
2,6.  A  peripheral  and  aperture  view  of  same. 
2,  c.  A  peripheral  and  aperture  view  of  a  young  shell. 
2,tf.  A  side  view  of  same. 
2,  c.  Surface-markings  of  same,  magnified. 
2,/.  A  side  view  of  a  larger  specimen. 
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Fig   1.  Micrabacia  Americana —  - 1 

l.«.  A  view  of  the  under  side,  natural  size  (type-specimen). 

1.  h.  The  same,  magnified. 

I.e.  A  vertical  section,  in  outline,  a  little  more  magnified. 

1,  tl.  A  partial  side  view,  magnified  to  show  cremated  edges  of  the  septa,  etc, 

Fig.  2.  Microstizia  millepunctata 4 

2, a.  A  Fragment,  natural  size  (type-specimen). 

2,  b.  The  same,  magnified. 

-',  < .  One  of  the  bars,  or  dissepiments,  between  the  fenistrules,  highly  magnified  to  show  the 
numerous,  crowded,  minute  punctures. 
Fi<;. 3.  Websteria  cretaoea :i 

3,  a.  Some  of  the  branches,  natural  size  (type-specimen  ). 
3,  //.  A  bifurcating  portion  of  one  of  the  same,  magnified. 

3,  c.  A  simple  branch,  a  little  more  magnified. 

Fig.  4.  Ostrea  PELLUCIDA I.'i 

A, a.  Au  under-side  view  of  lower  valve,  showing  its  large  scar  of  attachment  (type-specimen). 

4,  b.  Interior  of  same. 

Fig.  ■">.  Ostrea  (Gryph.eostrea  ? )  subalata ir> 

An  upper  side  view  of  the  two  valves  united  (type). 
Fig.  (i.  Chenella  elegantui.a 75 

6,a.  Exterior  of  a  right  valve,  natural  size  (type-specimen). 

li.  h.  Anterior  of  same. 

li.  e.  Exterior  of  right  valve,  magnified  to  show  the  fine  radiating  stria'  more  distinctly. 
Fir.  7.  Vulsella  Galpiniana ?:! 

T,(/.  A  left-side  view  of  an  internal  cast. 

7,  b.  A  dorsal  view  of  same. 

Fni.  8.  Vulsella  attenuata 71 

8,  «.  A  right-side  view  of  a  cast  (type-specimen). 
8,  6.  Dorsal  side  of  same. 

Fig.  0.  Yoldia  scitula 110 

A  left-side  view  of  the  complete  type-specimen,  natural  size. 
Fig.  10.  Yui.dia  Evansi t ill 

In.  a.  A  dorsal  view. 

10,  6.  A  left  view  of  the  larger  complete  type-specimen. 

10, c.  An  internal  east  showing  pallia]  sinus  and  hinge-denticles. 

Fig.  11.  Ptehia  (Oxytoma)  Nebrascana 34 

Left  valve  of  a  medium-sized  specimen. 

Fig.  12.  Pteria  ungciformis,  vdr.  subglbbosa :;:t 

An  internal  cast  of  a  left  valve  (typo  of  variety). 

Fig.  13.  Nucdla  cakcellata 102 

13,  (i.  A  left-side  view,  natural  size,  of  the  perfect  type-specimen. 
13,  b.  Dorsal  view  of  a  partly  exfoliated  specimen. 
13,  c.  Left-side  view  of  13,  a.  magnified. 
13,  rl,  e.  Two  views  of  an  internal  cast. 


Paj;«. 
Fi<;.  11.  AXIN.KA  SUBIMBRICATA 95 

11,  a.  Exterior  view  of  the  broken  right  valve  of  type-specimen. 

14,  6.  An  interior  and  hinge  view  of  apparently  a  young  specimen  of  same. 

14,  c.  Exterior  of  same. 

14,(7.  An  interior  and  hinge  view  of  an  imperfect  large  valve. 

Fig.  15.  Ci/cuLLiE.Y  (Idoxearca)  Shumardi hg 

15,a.  A  left-side  view  of  a  young  shell  showing  the  free  margin  of  the  left  valve  projecting 
beyond  that  of  the  right  {type-specimen). 

15,  ft.  A  hinge  view  of  a  larger  specimen. 

15,  c.  An  external  left-side  view  of  still  larger  specimen,  with  radiating  markings  obsolete. 

15.  d.  An  internal  cast  showing  muscular  and  pallial  impressions. 

15,  e.  A  posterior  view  of  the  same,  internal  cast,  showing  the  furrows  left  by  the  projecting 

margins  of  the  posterior  muscular  scars. 
15,/.  A  smaller  less  oblique  specimen,  the  left  valve  of  which   has  been  bored  by  some  Gaste- 

ropod. 
15,  r/.  An  anterior  view  of  the  same. 

Fig.  ID.  Nucula  planimargixata 101 

A  left-side  view  of  an  internal  cast,  showing  the  muscular  and  pallial  impressions, 
hinge-denticles,  etc. 

Fig.  17.  Limopsis  parvdla 97 

17,  a.  A  right-side  view  of  the  type-specimen  (almost  entirely  destitute  of  radiating  markings), 

magnified  nearly  two  diameters. 
17,  b.  A  dorsal  view  of  another  specimen,  showing  cardinal  area,  magnified  iu  the  same  way. 

17,  c.  Another  specimen,  showing  a  part  of  the  shell,  with  the  radiating  markings,  also  mag- 

nilied. 
Fig.  is.  Lingula-nitida 9 

18,  a.  One  of  the  valves,  magnified  a  little  more  than  two  diameters  (type-specimen). 
18,  b.  A  side  view  of  same,  to  show  convexity. 

Fig.  19.  Solemya  slbrlicata 129 

A  specimen  consisting  of  the  two  valves  opened  out  and  lying  together  iu  the  rock  ;  their 
posterior  margins  being  broken  away,  and  the  umbonal  portions  partly  exfoliated 
(type-specimen). 
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PLATE    29. 

Fig.  1.  Gervillia  recta 66 

1,  a.  A  left-side  view  of  the  type-specimen,  consisting  maiuly  of  an  internal  cast,  with  some 
of  the  inner  layers  of  the  shell  remaining.     [The  extremity  in  front  of  the  beats 
being  a  little  broken  away.] 
1,  6.  A  dorsal  view  of  same,  to  show  the  unequal  convexity  of  the  valves. 

Fig.  2.  Sph.eriola  ?  endotrachys 139 

A  left-side  view  of  the  type-specimen,  consisting  of  an  internal  cast.  [Muscular  impres- 
sions represented  too  large  and  round,  and  the  asperities  of  the  interior  too  regular 
and  too  scattering.] 

Fig.  3.  Si-ii.EKioLA  ?  cordata 137 

:!,n.  A  posterior  view  of  an  internal  cast,  retaining  portions  of  the  shell  (type-specimen). 
3,  ft.  A  right-side  view  of  same. 
'■'<,  e.  Left  view  of  same. 
Fig.  4.  Ci'cuix.ea(Idon-eahca)  Shumardi 86 

A  left  side  view  of  a  large  specimen  that  has  been  drilled  by  some  Gasteropod. 

Fig.  5.  CiiculLvEa  (Idonjsarca)  Nebrascensis ". 88 

5,«.  A  right-side  external  view  of  a  mature  specimen. 
'    C>,  b.  View  of  interior,  hinge,  and  cardinal  area  of  same. 
Fig.  0.  Cuculi./Ea  (Idon.earca  .')  cordata 89 

6,  </.  A  left-side  view  (type-specimen). 

6,6.  A  dorsal  view,  showing  cardinal  area,  etc. 
Fie.  7.  Cyi>rina  ovata 146 

7,  a.  Interior  and  hinge  view  of  right  valve  of  type-specimen.     [For  a  more  correct  view  of 

hinge,  see  wood-cut  in  text.] 
l.b.  An  anterior  profile  view  of  same. 

7,  c.  An  outside  view  of  same. 

Fig.  8.  Protocaudia  subquadrata 17f> 

8,  a.  A  right-side  view  of  a  mature  specimen.     [The  creuulations  of  the  basal  margin,  as  well 

as  those  on  the  marks  of  growth,  are  too  fine  and  carried  too  far  forward  in   this 

figure.] 
8,  b.  A  ventral  view  of  same,  with  the  posterior  marginal  creuulations  correctly  represented. 
8,  c.  A  right-side  view  of  a  smaller  specimen. 
8,  d.  A  posterior  view  of  same. 
8,  e.  A  internal  cast  of  a  larger  specimen,  showing  a  small  double  pallial  sinus,  seen  on  casts 

of  this  species. 
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Fig.  1.  Tellina  scitula 197 

1,  «.  A  dorsal  view  of  the  two  valves  united  and  partly  open  (type). 

1,  6."  Right-side  view  of  tbe  same,  with  the  shell  partly  removed,  so  as  to  expose  partly  tho 
internal  cast. 

Fig.  2.  Linearia?  Formosa 199 

A  right-side  external  view  of  a  valve  attached  to  a  piece  of  rock  (type-specimeu). 
Fig.  3.  Ne.eka  ventuicqsa 238 

3,  a.  Left  side  of  the  perfect  type-specimen,  natural  size. 

3,  6.  Dorsal  view  of  same. 

3  c.  Left  exterior  view  magnified. 

3,  d.  Interior  aud  hiuge  views  of  a  right  valve,  natural  size 

3,  e.  The  same,  magnified. 

Figs.  4  and  1,  b  (bis).  Corbula  inornata 245 

4,<i.  Left  view  of  the  type-specimen,  with  the  two  valves  united  (natural  size). 
1,6  (bis).  A  right-side  view  of  same,  magnified. 

4,  c.  Leftside,  with  valves  united,  magnified  about  two  diameters. 

4,  d.  A  posterior  view  of  the  two  valves  united,  magnified  as  above. 

Fig.  5.  Veniklla  humilis 155 

5,  a.  Anterior  view  of  the  type-specimen,  consisting  of  the  two  valves  united,  but  exfoliated 

about  the  beaks.     [The  spiral  appearance  of  one  of  the  beaks  of  this  figure  is  not 
natural.] 
5,  b.  A  side  view  of  same. 

5,  c.  An  internal  cast  of  same  species,  showing  muscular  and  pallial  impressions. 

Fig.  0.  Mactra  ?  nitidula • 211 

6,  o.  A  right-side  view  of  type.     [Margin  slightly  too  much  truncated  behind.] 
(1,  b.  An  under  or  ventral  side  view  of  the  valves  united. 

6,  i .  Dorsal  view  of  same. 

Fig.  7.  Mactra  Warrenana 208 

7,«.  A  left  view  of  the  perfect  type-specimen,  adult  size. 

7,  b.  An  anterior  view  of  same.      [Lunule  represented  too  small.] 
7,c.  A  posterior  view. 

7,  </.  Lett  side  of  an  internal  east,  showing  the  muscular  aud  pallial  impressions. 

Fig.  8.  Martesia  cuneata 259 

8,  a.  Left-side  view,  natural  size  (type-specimen). 
8,6.  An  opposite  view  of  same,  magnified. 

Fig.  9.  Turnus  Stimpsoni 250 

9,  a.  An  internal  cast,  natural  size. 

9,6.  Exterior  of  left  valve,  magnified  (type-specimen). 
Fig.  10.  Turnus  (Xvi.opiiaghi.la)  ei.egantila 257 

10,  a.  Left  side  of  an  interval  east,  natural  size  (type-specimen). 
10,6.  Same  view  of  exterior,  magnified. 

10,  c.  A  magnified  anterior  view. 

10,  d.  A  less  magnified  posterior  view  of  the  two  valves  united,  showing  them   to  be   closed 

behind. 
10,  e.  A  side  view  of  an  internal  cast,  magnified. 
10,/.  Posterior  view  of  same. 

Fig.  ll.  Cyprina  ovata,  var.  compressa  1 17 

An  internal  cast  of  a  right  valve  (with  some  fragments  of  the  shell  attached),  showing 
muscular  and  pallial  impressions  (type  of  the  variety). 

Fig.  12.  Goniomya  Americana ■_'■.'  I 

12,  a.  The  imperfect  type-specimeu,  left-side  view.     [Some  of  the  basal  as  well  as  the  postel  ior 

margin  seems  to  have  been  broken  away.] 
12,  h.  Granules  of  the  surface,  magnified. 

Fig.  13.  Teredo  GLOBOSA 204 

Burrows  in  fossil  wood. 

•This  figure  occupies  the  light  upper  corner  of  tbe  p'atc,  and  shoul.l  not  b'J  confounded  with  another  figure  accidentally 
muni  erod  1,  U  on  tin-  same 
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Fig.  1.  Haminea  minor •-'?:; 

l,n.  Dorsal  view,  natural  size. 
1,6.  An  aperture  view  of  same. 

Pig.  -'•  Cylichna  ?  volvaria 275 

2,<?.  Dorsal  view. 

2,  b.  An  aperture  view.     [Columella  and  outer  lip  not  exactly  natural.] 

2,  c.  Surface-markings,  magnified. 

Fig.  3.  Cylichna  scitula 276 

3,  a.  An  aperture  view  of  the  type-specimen,  rather  mere  than  three  diameters.     [This  figure 

does  uot  show  the  twist  and  fold  of  the  columella  :  and  the  broken  lip  makes  the 
aperture  appear  too  angular  below,  and  too  narrow  above] 
3,  6.  An  opposite  view  of  same. 

3,  c.  Surface-markings,  magnified. 

Fig.  4.*  Ceritihiopsis  ?  Moreauensis :;:!:. 

An  imperfect  specimen,  magnified  about  one  and  half  diameters,  witli  the  upper  third  of 
its  spire  wanting,  ami  its  lip  broken  so  as  not  to  give  a  very  clear  idea,  of  the  aper- 
ture (type). 

Fig.  4,  «,  b.  Anisomyon  patelli foemis 290 

4,».   tV  side  view  of  an  internal  cast  of  type. 

4,  b.  A  view  of  the  same,  from  above. 

Fig.  5.  Pseudoisuccinum  Nebrascense 350 

5,  a.  A  dorsal  view,  natural  size,  of  the  type-specimen. 
5,  b.  An  opposite  or  aperture  view  of  tin-  same. 

5,  c.  Surface-markings,  magnified. 

5,  (J.  An  aperture  view,  magnified. 

Fig.  6.  Pyrifusus  Newberryi 340 

6,(1.  Dorsal  side  of  type-specimen.     [Lines  of  growth  not  curved  enough. ]t 

6,6.  An  aperture  view  of  same.t 

6,c.  A  specimen  with  surface-folds  more  distinct., 

6,  d.  An  aperture  view  of  same.t 

6.  e.  A  smaller  imperfect  specimen,  with  strong  folds.} 

0,/.  A  larger  specimen,  with  the  folds  obsolete.     [Lines  of  growth  not  curved  enough.]} 

Fig.  6  (bis).  Cinulia  (Oligoptyi  iia)  concinna 284 

6,  a  (bin).  A  specimen  showing  the  thickened  rim  of  the  lip,  natural  size. 
6,  b  (bis).  Surface-markings,  magnified. 

6,  c  (bis).  An  aperture  view  magnified,  showing  the  single  very  prominent  plait  at  the  base  of 

the  aperture. 
Fig.  7.  Turris  (Surcui.a?)  contortus 385 

7,  n.  Au  aperture  view.     [Inner  lip  appears   much   thicker  than  natural,  on  account  of  the 

weathering  of  the  surface  of  the  body-volution  near  it..] 

7,  ft.  An  opposite  view  of  the  larger  type-specimen.     [Lines  of  growth  not  enough  curved.] 
7,c.  A  smaller  specimen,  same  view. 

Fig.  8.  Fasciolaria  bdccujoides 358 

8,  it.  A  dorsal  view  of  the  mature  type-specimen. 

8,  '>.  An  aperture  view  of  the  same  :  the  plaits  of  the  columella  not  being  continued  fareuongh 

around  to  be  seen. 
8,c.  A  smaller  specimen,  with  tin  surface  folds  or  costaa  more  developed. 
8,  (1.  Surface-markings,  magnified. 
'Not.  4,«,6.  t  Left  margin  of  plate  ;Bottomof  plate  Eight  margin  of  pinto. 


Page 
Fig.  9.  Turris  minor 3b4 

9,  a.  A  specimen,  natural  size. 
9,  b.  The  same,  maguified. 

9,  c.  An  aperture  view,  natural  size. 

Pig.  10.  P yropsis  Bairdi 369 

10,  a.  A  dorsal  view  of  the  nearly  perfect  type-specimen. 

10,  b.  An  aperture  view  of  same. 

Fig.  1 0,  c.  Pyropsis  Bairdi,  var.  rotula :s?  1 

A  dorsal  view  of  a  specimen  with  the  heak  broken  away.     [For  an  aperture  view  see  cut 
in  text.l 
Fig.  11 .  Fasciolaria  (Piestochiltjs)  cretacea 3G3 

11,  a.  An  aperture  view  of  the  type-specimen,  natural  size. 

11,  b.  The  same,  magnified,  with  the  outer  lip  broken.     [Plaits  of  columella  too  much  crowded 
and  not  quite  oblique  enough.] 

Fig.  11,  d.  Fusus  (Serrifcsus)  Dakotensis 374 

An  imperfect  internal  cast  of  a  small  specimen  (see  middle  of  plate). 
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Fig.  1.  Fasciolaria  (Piestochilus),  Culbertsoni ;iGo 

I, a.  An  imperfect  specimen,  with  the  surface-folds  well  developed  (type.) 
1,  6,  An  opposite  view  of  another  broken  specimen,  retaining  most  of  the  beak,  but  not  show- 
ing the  plaits  of  the  columella.     [See  wood-cut  in  text.] 
1,  c.  A  different  view  of  last. 
1,  (L  A  large  specimen,  with  the  surface-folds  only  developed  on  the  upper  volutions. 

I,  (.  An  aperture  view  of  same,  not  showing  plaits  of  columella. 
1,/.  Surface-markings  magnified. 

Fig.  2.  Fasciolaria  (Piestochilus)  Galpiniana 3Gi> 

'J,. i.  An  aperture  view  of  the  type-specimen,  showing  the  more  curved  canal,  as  compared 

with  iigs.  1,  6,  and  1,  e,  of  the  foregoing  species. 
2,6.  A  dorsal  view  of  same. 

Fig.  3.  Pyrifusus  (Neptunella)  stjbtukiutus 347 

3,  a.  The  broken  type-specimen. 

:i,  6.  An  opposite  side-view  of  same. 
Fig.  -1.  Fasciolaria  (Piestochilus)  Scarboroughi 359 

4,  a.  A  dorsal  view  of  the  type-specimen,  with  the  end  of  its  beak  brokeu. 

4,  6.  An  aperture  view  of  another  specimen,  not  showing  the  plaits  of  the  columella. 

4,  <.  An  opposite  view  of  a  shorter  specimen. 

I,J.  A  broken  specimen,  showing  the  plaits  on  the  columella  above  the  aperture. 
Fig.  5.  Cantiiarus  (Cantharulus)  Vaughani 379 

5,  o.  The  type-specimen,  with  the  end  of  the  beak  a  little  broken.     [See  also  wood-cut  in  test.] 

5,  6.  An  aperture  view  of  the  same,  the  aperture  being  a  little  narrowed  by  accidental  com- 

pression. 

Fig.  0.  Fusus  (Skrrifusus)  Dakotensis 374 

(l,d.  Dorsal  view  of  the  imperfect  type-specimen. 

6,  h.  A11  opposite  view  of  same. 

(i,  c.  Surface-markings  magnified. 
Fig.  7.  Fusus  (Serrifusus)  Dakotensis,  var 375 

7,  a.  An  imperfect  specimen,  showing  the  more  compressed  angular  character  of  the  principal 

row  of  nodes  in  this  variety  or  species. 

7,  b.  A  smaller  imperfect  cast  of  same. 

Fig.  y.  Anchura  (Drepanochilus)  Americana 325 

8,  a.  An  aperture  view  of  a  specimen,  with  the  beak  broken  away.     [The  furrow  of  the  inner 

side  of  tho  extended  lip  should  be  along  its  middle.] 
8,6.  Au  opposite  view  of  the  perfect  type-specimen. 
Fig.  9.  Spironema  TENIIilineata * 342 

9,  a.  An  aperture'  view  of  the  entire  type-specimen. 
'.I,  b.  An  opposite  view  of  same. 

9,  e.  Surface-markings  of  same,  magnified. 

in..  10.  Chkmnitzia  ceritiiifohmis 339 

10,  a.  An  aperture  view  of  the  ut  arly  perfect  type-specimen. 
10,6.   Au  opposite  view  of  same. 

FltS.  11.    L  IN  ATI  A   CONCINNA 31  I 

ll.ii.   Dorsal  view,  natural  size. 

11,6.  Au  aperture  view  of  same.     [Inner  lip  too  straight,  and  not  quite  thick  enough  near 
umbilicus.] 

II,  c.  Surfaco-strias,  magnified. 

Fig.  12.  Lunatia  occidentalis 315 

12,n.  Dorsal  view,  natural  size,  (type-specimen.) 

12,  6.    \n  apei  t  iiic  \  nw  of  same.     [Inner  lip  too  thick,  and  not  reflected  enough  at  umbilicus.] 

12,  c.  Snrfacc-stria;,  magnified. 
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Fig.  1.  Baculitks  geandis  5 398 

1,  a.  A  side  view  of  a  septate  fragment,  consisting  mainly  of  a  cast  of  the  interior  of  a  small 

specimen. 
1,6.  An  end  view  of  same. 
l,c.  One,  of  the,  septa  magnified. 

Fit;.  2.  Bei.emnitella  bulbosa 501 

2, «.  The  type-specimen,  somewhat  imperfect  at  both  extremities,  dorsal  view. 

2,  h.  Another  view  of  same. 

2,  c.  Another  specimen,  split  longitudinally. 
2,  d.  A  fragment  showing  a  cast  of  the  alveolus. 

2,  e.  An  outline  of  the  lower  part  of  the  cast  of  the  pbragmocone,  magnified  to  show  the  mi- 
nute bulb  at  its  extremity. 

Fig.  3.  Phylloteutiiik  subovata .. 505 

The  expanded  part  of  the  gladius,  with  the  shaft  broken  away  (type-specimen). 
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Fig.  1.  Placenticeras  (Sphenodiscus)  lenticulauis 473 

I,  a.  A  yonng  septate  specimen,  or  I  lie  inner  volutions  of  an  adult,  side  view. 
1,5.  Another  view  of  the  same,  showing  by  the  section  of  the  outer  volution  I  he  sagittate 
form  of  the  aperture,  and  the  compressed  general  fornrof  the  shell.     [The  edge,  of 
the  periphery  in  this  figure  should  be  acute,  instead  of  apparently  slightly  trun- 
cated .  ] 

1,  c.  A  septum,  natural  size,  from  a  larger  specimen. 

Fig.  2.  Scaphites  Nicojxetii 13.~> 

2,  a.  A  peripheral  and  aperture  view  of  a  specimen  consistiug  of  the  inner  volutions. 

2,  b.  A  side  view  of  the  same. 

Fig.  3.  Scaphites  Conradi,  oar.  intermedios 433 

3,  a.  A  peripheral  and  aperture  view  of  the  type-specimen  of  this  variety. 

3,  l>.  A  side  view  of  same. 

'.!,  c.  A  septum  of  same,  rragnifted  to  a  little  more  than  two  diameters. 

Fig.  4.  Scaphites  Nicoixetii 135 

1,  a.  A  side  view  of  a  specimen  retaining  most  of  the  outer  volution. 

1,  6.  A  peripheral  and  aperture  view  of  same,  the  lip  being  partly  restored. 

4,  c    A  septum  of  same,  two  and  a  half  diameters. 
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Fig.  1.  Sc.u'iiitks  Mandanensis 443 

l,o.  A  side  view  of  a  nearly  perfect  specimen. 

1,6.   A  peripheral  and  aperture  view  of  same. 

1,0.  A  septum  of  same,  magnified  two  and  a  half  to  three  diameters. 
Fig.  2.  Scapiiites  aiiyssinus 441 

•2,«.  A  side  view  of  a  specimen,  with  portions  of  the  matrix  attached. 

2,  h.  A  septum,  magnified  two  and  a  half  to  three  diameters. 

Fig.  3.  Scaphites  Cheyennensis 437 

3,  a.  A  side  view  of  a  perfect  internal  cast. 
3,5.  A  peripheral  and  aperture  view  of  same. 
3,  e.  A  part  of  the  inner  volutions  of  the  same. 

3,rf.  A  fragment  of  the  outer  volution,  containing  one  of  those  curious  bodies  usually  called 
an  Aptichus,  a  part  of  one  valve  of  which  is  broken  away,  so  as  to  expose  a  jaw-like 
different  part  of  the  same  organ  between  the  two  valves. 

3,  c.  A  septum  of  this  species,  magnified  to  between  two  and  a  half  and  three  diameters. 

:!,  /.  An  under-side  view  of  the  jaw- like  piece  of  the  Apl'ijchus,  seen  between  the  two  valves  of 
the  same  in  fig.  3,  il. 

3,  ;/•  A  side  view  of  the  same  piece. 

3,/l.  An  upper  view  of  the  same. 

3,  i.  The  Aptjjcliua,  represented  as  it,  would  appear  with  the  two  valves  opened  otitrupon  tin' 
same  plane;  one  of  the  valves  being  represented  merely  in  outline  to  show  the 
position  of  the  third  jaw -like  piece  between  ;  also  represented  in  outline. 
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Fig.  1.  Scapihtes  Conkadi,  var.  gui^osus i:j^i 

A  side  view  of  a  perfect  specimen  of  this  variety. 

Fig.  'J.  Scapihtes  Conradi 430 

2,  a.  A  peripheral  and  aperture  view  of  au  imperfect  internal  cast,  consisting  of  septate  volu- 
tions only  of  the  typical  variety. 
2,  6.  A  side  view  of  same. 

-',  c.  A  smaller  imperfect  specimen  of  same,  side  view. 
2,d.  A  different  view  of  last. 
2,  e.  A  side  view  of  an  unusually  large  specimen. 

2,f.  A  septum  from  the  specimen  represented  by  fig.  2,  «  and  //,  magnified  to  one  and  three- 
quarter  diameters. 
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Fig.  1.  C.u.lista  (Dosiniopsis)  Owenana 183 

Cast  ill"  the  interior  of  the  left  valve,  showing  the  posterior  muscular  impression  and  pal- 
lia! sinus  (type-specimen). 
Fig.  2.  Mactra  (Cymbophora)  alta 210 

2,  a.  Hinge  of  right  valve,  showing  the  peculiar,  large,  spoon  shaped  cartilage-cavity,  with  ele-    ■ 

vated  margins,  and  the  strong  lateral  teeth.     [The  small  cardinal  tooth  connected 
with  the  cardinal  margin  just  in  front  of  the  cartilage-pit  is  not  well  shown.] 

'2,  h.  An  outside  view  of  right  valve  of  the  type-specimen. 
Fig.  3.  Inoceramch  pertenuis 

!!,  (i.  An  imperfect  east  of  a  left  valve,  retaining  some  of  the  inner  layer  of  the  shell  ou  the 
constricted  umbo. 

3,  b.  Another  specimen,  of  same  valve. 

Fig.  4.  Cardiom  (Criocardium)  speciosum 1G9 

4, a.  Left  valve,  being  mainly  an  internal  cast. 
I.  6.  A  right  valve  of  the  larger  type-specimen,  in  same  condition. 

-4,0.  An  enlarged  portion  of  one  of  the  same,  to  show  the  peculiar  appearance  sometimes  pre- 
sented by  the  surface  of  casts,  retaining  the  thin  inner  layer  of  the  shell,  a  little 
abraded  over  the  small  projections,  apparently  representing  spine-bases,  in  the  fur- 
rows between  the  costa;.  [These  little  projections,  however,  should  have  been 
darker  instead  of  lighter  than  the  surrounding  spaces.] 

Fig.  r>.  Tiiracia  subtortuosa •j-::'. 

An  internal  cast  of  the  left  valve  of  the  type-specimen,  showing  the  muscular  and  pallial 
impressions.  [The  former,  particularly  the  anterior  scar, should  In-  pointed  instead 
of  rounded  above.] 

Fig.  (1.  Tiiracia  !  Protjti 225 

i't.n.  A  dorsal  view  of  the  type-specimen,  consisting  of  an  internal  east  retaining  portions  of 

the  shell. 
6,  b.  A  left-side  view  of  same,  showing  the  posterior  muscular  sear  anil  the  sinuous  pallial  line. 
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Fig.  1.  Tancredia  Americana 142 

1,  a.  An  outside-  view  of  ;i  large  right  valve,  the  central  portion  of  which  has  been  broken  out 
so  as  in  expose  tin'  internal  east  and  show  the  thickness  of  the  shell. 

1,6.  An  outside  view  of  the  lelt  valve  of  tbe  type-specimen,  with  the  anterior  extremity 
broken  away. 

1,  o.  A  hinge  view  of  another  very  imperfect  specimen  of  a  lelt  valve,  considerably  worn,  so  as 
to  blunt  the  teeth,  and  give  a  rather  unnatural  appearance  to  the  beak  and  the  pit 
for  the  reception  of  the  principal  cardinal  tooth  of  the  other  valve. 

l,rf.  A  dorsal  view  of  same.  [The  posterior  margin  behind  the  lateral  tooth  is  not  represented 
by  the  straight  edge  seen  there,  which  is  merely  the  broken  edge,  of  the  rock  filling 
the  shell,  the  margin  of  which  is  seen  above  this,  making  a  curve  corresponding  to 
the  left  edge  of  the  posterior  hiatus.] 

1,6.  An  internal  cast  of  a.  large  right  valve,  showing  dimly  the  pallia]  line,  which,  however, 
is  made  to  appear  too  slender. 

1,/.  An  outside  view  of  an  imperfect  small  left  valve. 

I,  y.  A  dorsal  view  of  same,  showing  the  hinge-teeth  in  profile. 

1,  li.  An  inner  view  of  same,  showing  hinge-teeth  and  pit,  the  latter  not  represented  quite  tri- 
angular enough. 
Fig.  2.  MvTii.rs  subarcuatus 69 

•J,  a.  A  dorsal  view  of  the  internal  cast  of  the  typo-specimen. 

2.h.  A  left-side  view  of  same. 

Fig.  -  ( bis.  I  Ixockkamiis  Crifsii,  var.  subcomfres.sus 48 

An  internal  cast  of  a  left  valve.     [Type  of  the  variety.] 
Fig.  :'>.    INOCERAMUS    PKRTEXUIS 47 

'A,  it.  An  anterior  view  of  a  specimen,  with  the  two  valves  united  ;  portions  of  the  shell  about 
the  uuibones  being  worn  away. 

3,  It.  A  light -side  view  of  I  lie  ty  pe-spec  illicit  of  same. 
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Fig.  1.  Liopistiia  (Cymella)  undata 23(5 

l,a.  An  imperfect  Cast  of  a  left  valve  of  type-specimen. 

1,  b.  A  .smaller  specimen  of  the  same. 

Fig.  2.  Vanikoropsis  Tuomeyana 330 

2,  a.  The  imperfect  typo-specimen.     [The  inner  lip  should  be  continued  above,  and  the  aper- 

ture probably  restored  larger.] 
2, 6.  Surface-markings,  magnified. 
Fig.  3.  Lunatia  subcrassa 31G 

3,  a.  An  aperture  view  of  the  type-specimen,  with  the  outer  lip  partly  broken. 
3,  b.  An  opposite  view  of  a  larger  specimen. 

3,  e.  An  aperture  view  of  last.     [The  inner  lip  was  hidden  by  the  ruck  above  the  middle  of 
the  aperture.] 

Fig.  4.  Tellina  equilateralis  ? i;ir, 

An  internal  cast  probably  of  this  specii  s,  showing  the  muscular  and  pal  Hal  impressions. 
[The  pallial  sinus  is  represented  too  much  contracted  behind  in  this  figure. 

Fig.  5.  Teixina  equilateralis  (type) i;i  ; 

5,0.  An  imperfect  specimen,  left  side. 

5^%.  The  larger  imperfect  type-specimen,  same  view. 

5,  c.   Right  view  of  a  small  specimen. 

Fig.  6.  Thracia  gracilis 224 

6,  a.  A  left-side  view  of  one  of  the  smaller  specimens. 
6,  b.  A  right-side  view  of  the  larger  type-specimen. 

Fig.  7.  Mactra  (Ctmbophora  ?)  Formosa 207 

A  right-side  view  of  an  entire  specimen. 
Fig.  8.  Pholadomya  subventhicosa 217 

8,  a.  A  left-side  view  of  an  imperfect  cast,  which  is  the  type-specimen. 
6,  /».  A  dorsal  view  of  same. 

Fig.  9.  Glycimehis  occidentalis 2i>0 

9,  a.  A  side  view  of  I  he  type-specimen,  which  is  an  imperfect  east. 
1),  b.  A  dorsal  view  of  same. 

Fig.  10.  Baculites  asper? 404 

10,(i.  A  septate  fragment,  consisting  of  an  internal  cast,  retaining  a  part  of  the  shell. 

10,  b.  A  fragment  of  an  internal  cast  of  the  non-septate  part  of  a  similar  shell,  probably  be- 

longing to  a  distinct  species. 
10,  c.  A  section  of  tin-  last. 
10,  d.  One  nf  tin.'  septa  of  the  typical  specimon  represented  by  fig.  10,  a. 
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Fig.  1.  Ostisea  subtkigoxai.is  ? 510 

I,  a.  An  internal  view  of  an  upper  valve. 

1,  b.  Interior  of  a  lower  valve. 

1,  c.  Exterior  of  a  lower  valve. 

1,(7.  Exterior  of  an  upper  valve  united  to  an  imperfect  lower  valve. 
FlG.  2.    OslKl'.A   GLABRA 509 

2,  it.   External  view  of  a  lower  valve  (type-specimen). 
2,  b.  Interior  of  same. 

2,  c.  An  upper  view  of  another  specimen,  consisting  of  the  two  valves  united. 
2,d.  An  under-side  view  of  last. 

Fig.  3.  Cobbula  subtrigonalis 529 

3,  n.  A  dorsal  view  of  a  left  valve  (type-specimen). 

3,  b.  An  outside  view  of  same. 

Fig.  4.  CoiiBULA  pkhuxdata 530 

4,  a.  An  outside  view  of  a  left  valve  (type-specimen). 
4,6.  The  same  of  a  smaller  specimen. 

4,  c.  The  same  of  a  right  valve. 

4,  d.  A  hinge  and  internal  view  of  a  weathered  left  valve. 

Fig.  5.  Corbicula  cythekikormis , 520 

5,  a.  A  left-side  view  of  type-specimen. 

5,  b.  An  opposite  view,  a  more  rounded  specimen. 

5,  i:  A  posterior  view  of  the  type-specimen. 

5,  rf.  A  right-side  view  of  a  smaller,  more  rounded  specimen. 

5,  e.  A  large,  imperfect  specimen,  probably  of  this  species. 

Fig.  C.  Corbicula  occidektalis 521 

i'i,  (I.  A  right-side  view  of  the  type-specimen. 

6,  /;.  An  anterior  view  of  same,  the  two  valves  being  accidentally  compressed  together,  so  as 

to  appear  too  acuminate  below, 
li,  c.  A  left  view  of  an  internal  east,  showing  muscular  and  pallial  impressions  and  the  beak  of 
the  opposite  valve  projecting  above. 


IT'S? 


H,f  .O-H-ulium'al^u'-  p 


Judith  River  Groupl 


V  I.ATK     l-l 


;...*. 


PLATE    41. 

Page. 
Fig.  1.  Unio  subspatulatcs : 518 

1,  a.  Dorsal  view  of  the  exfoliated  type-specimen. 
1, 6.  A  left-side  view  of  the  same. 

Fig.  2.  Unio  Deweyanus 519 

2,  a.  Exterior  of  an  exfoliated  left  valve  of  the  typo-specimen. 
2,  b.  Hinge  and  interior  of  same. 

2,  c.  Au  imperfect  right  valve,  showing  parts  of  tho  hinge  and  interior. 

Fig.  3.  Unio  Danje 517 

3,0.  Left  view  of  the  exfoliated  typo-Bpeciiuen. 

3,  6.  Dorsal  view  of  same. 

3,  c.  Right-side  view  of  same.     [The  radiating   stria:  seen  on  this  aud   the  other  species  are 
only  defined  on  the  lamina:  whore  the  epidermis  has  been  removed.] 
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Fig.  1.  Goniobasis  invexcsta ;.,,t 

l,a.  A  dorsal  view  of  the  type-specimet),  with  tin-  apex  of  the  spire  broken  away.     [Lines  of 
growth  too  strong  and  regular.] 

1.  b.  An  aperture  view  of  another  individual,  with  lip  a  little  broken. 
l,c.  A  smaller  individual,  dorsal  view. 

l,d.  Same  view  of  a  still  smaller  specimen. 
l,e.  An  aperture  view  of  the  last. 
In,.  2.  Goniobasis  c  iNVEXA 562 

2,  a.  An  aperture  view  of  the  type-specimen,  which  has  the   lip  broken  so  as  not  to  show  the 

form  of  the  base  of  the  aperture  quite  correctly. 
•J,  li.  Another  view  of  the  same  specimen,  which,  as  in  2,  a,  has  the  lines  of  growth  not  repre- 
sented curved  enough. 
2,e.  A  figure  of  the  variety  impressa,  showing  its  more  convex  volutions  and  deeper  suture. 
2,  (J.  Another  view  of  the  same,  the  lip  being  broken  so  as  to  give  an  unnaturally  angular 
appearance  to  the  base  of  the  aperture. 

Fig.  3.  Gojiiobasis  ?  gracilenta 568 

An  aperture  view  of  the  type-specimen,  a  little  magnified.     [Aperture  too  much  produced 
below.     See  wood-cut  in  text.] 

Fig.  1.  Goniobasis?  omitta 568 

4.  a.  Dorsal  side  of  the  type-specimen,  magnified  nearly  two  diameters, 

4,  h.  An  aperture  view  of  the  same. 
4,c.  Surface-markings,  magnified. 

Fig.  5.  Goniobasis  subl^evis 567 

.">,  a.  An  aperture  view  of  the  type-specimen,  which  has  its  lip  broken  so  as  to  give  an  unnat- 
ural angularity  to  the  base  of  the  aperture. 

5,  6.  Another  specimen,  a  little  enlarged,  showing  more  accurately  the  form  of  the  aperture. 

Fig.  6.  H  yalina  occident.u.is 547 

6,  a.  An  aperture  view  of  one  of  the  largest  type-specimens. 
6,  b.  Under  or  umbilical  view  of  the  same. 

6,  c.  Upper  side  of  the  same. 

6.  <J.  Upper  side  of  a  small  specimen. 

Fig.  7.  Helix?  vetusta 552 

7,«.  Au  aperture  view  of  an  internal  cast  of  type-specimen.     [Other  specimens  show  the  lip 
to  be  dilated  and  the  aperture  constricted.] 

7,  b.  Au  opposite  view  of  same. 

Fig.  3.  Hi n\  .'  vetbrna 596 

S,  a.  An  aperture  view  of  an  internal  east. 

8,6.  An  opposite  view  of  the  type-specimen,  also  an  internal  east.     [Not  drawn  in  a  proper 
posture  to  show  the  slightly-reflexed  character  of  the  lip.     See  cuts  in  text.  ] 
Fig.  '.'.  Macrocyclis  sfatiosa 594 

0,  a.  An  upper  view  of  the  type-specimen,  consisting  of  an  internal  cast,  natural  size. 

9,6.  An  under-side  view  of  the  same,  showing  the  umbilicus. 

0,  c  Au  aperture  view  of  the  same. 
Fig.  10.   VlTRINA   OBLIQUA 545 

10.  u.  Au  upper-side  view  of  the  type-specimen,  consisting  of  an  internal  cast,  not"  complete 

at  the  aperture. 
10,  b.  Au  aperture  view  of  the  same.  • 
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Fig.  11.  Planorbis  convolutus  (varieties) 538 

11, a.  A  small  internal  cast,  left  side  (broken  at  the  aperture). 

11,6.  A  right-side  view  of  same. 
11,  c.  An  aperture  view  of  same. 

11,  d.  A  right-side  view  of  a  more  ventricose  internal  east,  broken  at  the  aperture. 

11, e.  An  aperture  view  of  the  same. 
Fig.  12.  Planorbis  convolutus  (type) 53t> 

12,0.  A  right-side  view  of  an  internal  east,  with  the  outer  volution  broken  across  near  the 
aperture. 

12,6.  An  aperture  view  of  same. 
Fig.  13.  Bulinus  subelongatus MO 

13,(1.  An  aperture  view  of  the  type-speciineu,  which  has  its  lipjiroken. 

13,  6.  An  opposite  view  of  the  same. 

Fig.  14.  Campeloma  vetula 587 

14,  ((.  A  dorsal  view  of  the  type-specimen.     [Lip  too  narrowly  produced  below.] 

14,  b.  An  aperture  view  of  same. 

Fig.  15.  Viviparus  Conradi 579 

15,  a.  An  aperture  view  of  the  type-specimen,  which  is  of  medium  size,  and  has  its  outer  lip 

somewhat  broken  and  apex  wanting. 
15,  6.  Same  view  of  a  smaller  specimen  in  same  condition. 
15,  c.  An  aperture  view  of  a  large  specimen,  with   its  outer  lip  broken,  and  the  angle  of  the 

body-volution  nearly  obsolete. 
15,(7.  An  opposite  view  of  same. 

Fig.  16.  Planorbis  (Bathyomphalus)  amplexus 539 

lfi,  o.  Upper  or  right  side  of  the  type-specimen,  natural  size. 

in,  6.  The  same,  magnified. 

10,  6  (6is).  (A  little  to  the  right  of  the  middle  of  the  plate.)     Form  of  aperture,  as  deter- 
mined from  a  break  across  the  outer  volution. 

16,(i.  An  under  side  or  umbilical  view,  magnified. 

Hi,  e.  Surface-markings  of  upper  side,  magnified. 
Fig.  17.  GoNiOBASrs  .'  mtitortuosa 569 

17,  a.  A  dorsal  view  of  the  type-specimen,  natural  .size. 

17,6.  The  same,  magnified,  but  showing  the  body- volution  proportionally  too  broad.     [For 
an  aperture  view,  see  wood-cut  in  text.] 
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Figs.  1,  o,  ft,  and  2,c.  Corbicdi^4  Moheauensis 534 

l,a.  A  binge  view  of  right  valve  (type-specimen). 

J,J».  Same  view  of  left  valve. 

•2,  c.  A  view  of  the  outside  of  the  last,  partly  covered  by  hard,  adhering  rock. 

I'll.-.  V.  11,  h.  Corbicula  Nebrascensis 522 

2,  o.  Outside  of  the  left  valve  of  the  type-specimen. 
'-'.  '>.  An  inside  and  hinge  view  of  same. 

Fir.  3.  Speuerium  recticakdinale 527 

:!,  a.  A  left  valve,  external  view,  natural  size,  of  the  type-specimen. 
3,6.  An  outline  dorsal  view  of  same. 

Fig.  4.  SiMi.i:i:ir.M  fohmosum  526 

4,  a.  A  right-side  view,  natural  size,  of  the  type-specimen. 
4,  6.  Same,  magnified. 

4,  c.  Dorsal  view  of  same. 

Fig.  5.  Spn-ERiuM  soBELLipficuM 537 

5, a.  Left  valve,  external  view,  natural  size,  of  the  type-speeimeu. 

5,  b.  Same,  magnified. 

Fig.  6.  Spblerium  planum  526 

6.0.  Exterior  of  a  left  valve,  natural  size,  of  the  type-specimen. 

6,6.  Profile  dorsal  view  of  same. 
Fig.  7.  Corbula  mactriformis 528 

7.  o.  Exterior  of  left  valve,  natural  size  (type-specimen). 

7,  b.  A  dorsal  view  of  same. 

7,  c.  Au  internal  and  hinge  view  of  same. 

T,  (/.  Same  view  of  a  right  valve  (type-specimen). 
7,e.  Profile  dorsal  view  of  last. 
7,/.  Exterior  of  right  valve. 
Fig.  8.  Unio  priscds 516 

8,  a.  Exterior  of  a  right  valve  of  a  young  specimen,  as  traced  out   by  following  the  lines  of 

growth  on  the  umbo  of  an  adult  shell.     [Bad  Lands  of  Judith  River.] 

8,  b.  Same  view  of  another  somewhat  different  form  1  if  same. 
8,c.  Hinge  of  a  right  valve.     [Judith  River.] 

^,  rf.  Left  side  of  the  original  type-specimen.     [Forty  miles  up  Yellowstone  River.] 

En..  9.  Corbicui.a  subeluptica 523 

!».  o.  Exterior  of  original  type-specimen.     [Cherry  Creek,  Dakota.] 

9,  h.  Hinge  and  interior  of  a  larger  right  valve.     [Bijou  Creek,  Colorado.] 
'.1.  c.  A  magnified  view  of  same. 

Fig.  9  (6i«).  Ceritiiiuea  I  Nebrascensis 559 

9,  a  (bit).  View  of  the  worn  type-specimen,  with  lip  broken  so  as  not  to  show  the  nature  of  the 

aperture  very  clearly. 
9,  b  (bis).  Au  opposite  view  of  same. 

9,  c  (bis).  A  magnified  view  of  lower  volution  and  aperture,  with  the  lip  broken. 

Fir..  10.  Hydrobia  Axtiion vi -r>'  1 

10,  a.  Showing  the  natural  size  of  the  type-specimen. 

10,  b.  Same,  magnified,  so  as  to  give  a  better  view  of  aperture . 

10,  c.  An  opposite  view  of  same. 

Fig.  11.  Hydrobia  Warrenana W2 

11, a.  A  view  of  the  type-specimen,  showing  its  aperture,  etc.,  natural  size. 

11,  b.  Au  opposite  view,  magnified. 

11,  e.  Same  view  as  11,  o,  but  magnified. 


Fig.  12.  Gonioba6is  Nebrascensis 565 

TJ, «.  Dorsal  side  of  an  adult,  natural  size,  of  the  type-specimen. 

I2,b.  An  opposite  view,  showing  aperture  a  little  too  ranch  rounded  below.     [See  wood-cut 

iu  text.] 
12,  e.  Same  view  of  a  smaller  specimen. 
12,  d.  An  opposite  view  of  last. 
12,  e.  Dorsal  view  of  a  smaller  individual. 
12,/.  An  opposite  view  of  last. 
12,  g.  An  aperture  view  of  a  still  smaller  individual. 

12,  h.  Magnified  surface-markings,  nearly  as  seen  on  some  very  well  preserved  specimens,  under 

a  lens. 
Fig.  13.  Valvata  subtjmbilicata 090 

13,  a.  Under  side  and  umbilicus  of  the  type-specimen,  as  seen,  magnified  to  about  three  times 

the  natural  diameter. 
13,  b.  Au  upper-side  view  of  same,  magnified  as  above. 

13,  c.  Au  aperture  view  of  same,  magnified. 

Fig.  14.  Goniobasis  tenuicakinata 566 

14,  a.  A  dorsal  view,  natural  size,  of  type-specimen. 

14,  b.  Au  opposite  side  view  of  same,  showing  aperture,  etc. 
I  1.  c.  Same  view  as  last,  magnified. 

Fig.  15.  C'ampeloma  multistiiiata 588 

15,  a.  A  small  specimen. 

15,  b.  The  larger  type-specimen  of  the  same,  showing  aperture,  natural  size. 
15,  c.  A  magnified  dorsal  view. 
15,  d.  Au  opposite  view  of  same. 

15,  e.  .Surface-markings,  magnified. 

Fig.  16.  Bulinus  longiusculus 541 

16,  «.  A  dorsal  view  of  type-specimen. 

16,  b.  A  veutral  view  of  same,  showing  aperture,  etc. 

Fig.  17.  Bulinus  rhomboideus 542 

An  aperture  view  of  the  type-specimen. 
Fig.  18.  Micropyrgus  minutulus 575 

18,  a.  An  aperture  view  of  type-specimen,  magnified  to  nine  and  a  half  diameters. 

18,  b.  Dorsal  view  of  same. 
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Fig.  1.  Campeloma  multilineata 586 

I,  a.  A  dorsal  view  of  type-specimen,  which  has  the  lip  broken. 

1,  6.  An  aperture  view  of  same. 

Fig.  2.  Viviparus  trochiformis 580 

2,  a.  A  dorsal  view  of  type-specimen. 

2,6.  An  aperture  view  of  same.     [Lip  partly  broken  away.] 

2,  c.  A  dorsal  view  of  a  larger  individual,  with  spire  proportionally  more  produced  and  body- 

volution  less  angular. 
2,  a".  A  small  specimen,  with  body- volution  distinctly  angular. 

2,  e.  Finer  surface-markings,  magnified. 

Fig.  3.  Viviparus  Leidyi,  var.  formosus 580 

3,  a.  A  dorsal  side  view. 

3,  b.  An  aperture  view,  the  lip  being  broken. 
3,  e.  Surface-markings,  magnified. 

Fir,.  4.  Viviparus  Leidyi 582  ■ 

A  dorsal  view  of  the  type-specimen,  the  apex  and  much  of  the  lip  of  which  are  broken 
away. 

Fig.  5.  Viviparus  retusus 578 

5,  a.  A  side  view  of  the  type-specimen,  showing  the  obliquity  of  the  outer  lip.     [The  bluut- 

ness  of  the  apex  of  the  spire  is  not  well  represented  in  this  and  the  other  figures.] 
5,  6.  A  dorsal  view  of  the  same. 
5,  c.  An  aperture  view  of  a  slightly  larger  specimen. 
5,  d.  A  dorsal  view  of  a  smaller  specimen. 

5,  e.  An  aperture  view  of  the  last. 
5,/.  Surface-markings,  magnified. 

Fig.  6.  Viviparus  Leai 577 

<>,  a.  An  aperture  view  of  the  type-specimen.     [Compare  with  5,  c,  of  the  last  species.] 

6,  6.  An  opposite  or  dorsal  view  of  same. 
0,  c.  The  same  view  of  another  specimen. 

6,  d.  An  aperture  view  of  a  smaller  individual.  ■ 

Fig.  1.  Viviparus  Raynoi.dsanus 584 

7,  a.  Dorsal  view  of  type-specimen. 

7,  6.  Aperture  view  of  same.     [Revolving-markings  should  be  slightly  indicated.] 

Fig.  8.  Thaumastus  limjlikormis 558 

8,  a.  Dorsal  side  of  type-specimen. 

8,  b.  Aperture  view  of  same;  the  thin  inner  lip  being  broken  away  above.  * 

8,  c.  A  dorsal  view  of  a  somewhat  narrower  specimen. 

8,  d.  An  aperture  view  of  same ;  its  thin  iuner  lip  above  the  middle  being  broken  away. 

Fig.  9.  Planorbis  planocon vexus '. 538 

9,0.  An  upper  or  right-side  view  of  the  type-specimen,  which  is  mainly  an  internal  cast. 

9,  b.  An  aperture  view  of  same. 

9,  c.  An  under  or  umbilical  view  of  same. 

Fig.  10.  Acroloxus  minutus   543 

Type-specimen,  magnified  about  four  diameters. 
Fig.  11.  Columna  teres .' 555 

11,  a.  Type-specimen,  dorsal  view,  natural  size. 

11,  b.  The  same,  magnified. 

Fig.  12.  Columna  vermicula 556 

12,a.  Type-specimen,  natural  size. 
12,6.  The  same,  magnified. 

FlG.  13.   LlMNJEA  (PLEUROLIMANiEA)   TENUICOSTATA 534 

13,  o.  Dorsal  view  of  type-specimen,  natural  size. 

13,6.  The  same,  magnified. 

13,  e.  Body-volution  of  same,  more  highly  magnified,  to  show  surface-markings. 
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Fig.  1.  Planorbis  vetustus 001 

1,  it.  Left  side  of  the  type-specimen,  natural  size. 
1,  b.  Right  side,  same,  magnified. 

1,  c.  An  aperture  view  of  same,  a  little  more  enlarged. 

Fig.  2.  Planoebis  Nebrascensis GOO 

2,  a.  Right  side  of  type-specimen,  magnified  about  two  diameters. 

2,  J.  An  aperture  view  of  the  same,  more,  highly  magnified.     [Not  represented  quite  angular 

enough  around  (he  periphery.] 

Fig.  3.  Planoebis  Leidyi 599 

3,<i,  An  under  or  left-side  view  of  type-specimen,  natural  Bize. 

3,  b.  An  upper-side  view  of  same. 

3,  c.  An  aperture  view  of  same,  magnified. 
3,<i.  An  umbilical  view  of  same,  less  magnified. 

Fig.  4.  Physa  secalina 004 

4.  a.  An  aperture  view,  magnified  about  three  diameters. 

4,  b.  An  opposite  view  of  same. 

Fig.  5.  Limn.ea  Meekiana 598 

5,  a.  An  aperture  view  of  a  east. 
5,  ft.  An  opposite  view  of  same. 

5,  c.  A  dorsal  view  of  an  imperfect  larger  specimen. 

Fig.  C.  Lim.v.ea  Shumakdi 599 

6,o.  A  dorsal  view  of  type-specimen,  which  is  a  cast. 

6,  b.  An  aperture  view  of  same. 

Fig.  7.  Helix  Leidyi 604 

7,  a.  An  aperture  view  of  a  cast. 
7,  b.  An  upper-side  view  of  same. 


. 


[White    .-'       nl.l  OUp 


I'l.ATK     i, 


la 


B 


lb 


lc 


2b 


1 


2  a 


» 


4-a 


9 


5a 


' 


3d 


Jb 


4b 


6a 


3a 


5b 


3b 


6b 


B  i'th.Fnila 


